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REPORT  OF  THE  CHIEF  ENGINEER 


Er^JKXE    11.    Porter,    M.D.,    State    Commissioner   of   Health, 
Albany,  N.  Y.: 

Dkai:  Siu: — I  have  the  honor  to  submit  herewith  the  annual 
n  port  of  the  Engineering  Division  for  the  year  ending  Decem- 
ber ;31,  1907. 

This  yiar  has  been  one  of  unusual  activity  with  the  Engi- 
neering Division.  It  has  been  marked,  in  the  fir&t  place,  by  a 
considerable  increase  in  the  number  of  current  or  routine  matr 
tors  reforreil  to  the  Division  for  investigation  and  report.  It 
ha.s  been  further  marked  by  the  completion  of  a  number  of  im- 
portant investigations  and  reports  of  a  special  nature  having  a 
direct  and  vital  bearing  upon  the  general  public  health  of  the 
State. 

This  increase  in  the  volume  of  work  and  of  the  efficiency  and 
celerity  with  which  it  has  been  executed  has  been  made  possible 
only  through  an  addition  in  the  number  of  permanent  and  tem- 
porary assistants  assigned  to.  the  Division  during  the  year,  and 
the  individual  and  conscientious  efforts  of  each  member  of  its 
staff. 

During  the  early  portion  of  the  year  the  ^vork  of  the  Division 
was  still  carried  on  with  the  small  organization  of  the  previous 
year,  comprising  the  Chief  Engineer  and  two  Assistant  Engi- 
ne! rs.  In  June  there  were  appointed,  under  Civil  Service,  six 
temporary  engineering  assistants,  whose  time  and  services  were 
mainly  devoted  to  special  investigations  during  the  summer 
months.  Although  these  appointments  effected  only  temporary 
reli<f  and  were  a  welcome  addition  to  the  engineering  force  in 
its  work  at  that  season,  it  was  not  until  later  in  the  year  that 
the  Engineering  Division  was  permanently  and  considerably 
strengthened  by  the  appointment,  under  competitive  Civil  Ser- 
vice,  of  an  additional   Assistant  Engineer   and   an   Inspecting 
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Engineer.  With  these  permanent  additions  then,  and  other  sli^t 
changes  in  personnel,  the  Engineering  Division  may  now  be  con- 
sidered as  organized  on  a  relatively  stable  and  firm  basis;  and 
though  in  numbers,  as  well  as  in  facilities,  it  still  has  a  meagre 
showing  in  comparison  with  similar  engineering  departments  in 
other  States,  it  is  now  in  a  vastly  better  position  to  carry  on 
the  important  and  increasing  duties  intrusted  to  it  than  in 
previous  years. 

The  report  has,  with  slight  modification,  been  arranged  in 
general  conformity  with  the  outline  or  abstract  printed  in  the 
last  annual  report,  as  follows: 

J.  Sewebage  and  Sewage  Disposal. 

(a)  Examination    of    plans    for    sewerage    and    sew«ge 

disposal. 

(b)  General  investigations  relating  to  sewerage  and  sew- 

age disposal. 

(c)  Preparation  of  plans  for  sewerage  and  sewage  dis- 

posal for  State  institutions. 

II.  Protection  of  Public  Water  Supplies. 
(a)  Examination  of  water  supplies. 
(&)   Preparation  of   rules   for    the   protection    of  public 

water  supplies, 
(c)   Inspections  of  violations  of  rules  for  the  protection 

of  public  water  supplies. 

III.  Investigation^    of    Coi^iplaints    Relating    to    Stream 

Pollution. 

IV.  Investigation  of  Public  Nuisances  Xot  Arising  from 

Stream  Pollution. 

V.  Investigations  Ordered  by  the  Governor. 
VI.  Inspection  of  Rxndsbino  Plants. 
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VII.  Special  Investigations. 

(a)   Sanitary  inspection  of  watersheds. 

(6)  Inspection  of  the  sanitary  condition  of  cities. 

(c)  Investigation  of  proposed  water  supply  for  Niagara 

Falls. 
{d)  Investigation  of  sewage  disposal  plants, 
(c)   Sanitary  inspection  of  summer  resorts. 
(/)   Investigation  of  the  conditions  of  ice  harvesting  on 
the  Mohawk  and  Hudson  rivers. 

From  this  outline  and  the  subject-matter  of  the  report  it  will 
be  seen  that  the  arrangement  is  in  general  conformity  with  the 
custom  followed  in  former  years,  except  that  there  has  been 
omitted  in  this  report  a  larger  proportion  of  detailed  correspond- 
ence having  only  local  reference  or  interest.  The  space  thus 
gained  has  been  utilized  for  presenting  reports  of  special  inves- 
tigations carried  out  by  the  Engineering  Division,  which  are  not 
only  of  more  particular  value  to  the  people  or  communities  to 
whom  they  refer,  but  are  of  greater  interest,  and  perhaps  value, 
to  the  public  at  large,  both  within  and  outside  of  the  State. 

Respectfully  yours, 

THEODORE  HORTON, 

Chief  Engineer 
Albany,  N.  Y.,  February  1,  1908. 
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EXAMINATION  OF  PLANS  FOR  SEWERAGE  AND 

SEWAGE  DISPOSAL 


ALTAMONT 


On  August  19,  1907,  original  plans  for  a  sewer  system  land 

< 

sewage  disposal  plant  for  the  village  of  Altamont  were  approved 
bv  the  Commissioner  and  a  permit  was  issued  for  the  discharge 
of  effluent  from  the  plant  into  a  branch  of  the  Boezenkill. 


AUBURN 


On  May  1,  1907,  a  certified  copy  of  a  resolution  adopted  by 
the  common  council  of  the  city  of  Auburn  was  received  from 
the  city  clerk,  together  with  a  plan  of  a  proposed  sanitary  sewer 
in  Swift  street,  requesting  the  approval  of  said  plans  by  this  De- 
partment. 

On  June  21,  1907,  the  following  communication  was  ad- 
dressed to  City  Clerk  Hanlon;  other  correspondence  following: 

Albany,  N.  Y.,  J^ine  21,  1907. 
Mr.  J.  S.  Hanlon,  City  Cleric,  Auburn,  N.  Y.: 

Deab  Sib: — Replying  to  your  letter  of  April  30,  acknowl- 
edged by  me  under  date  of  May  2,  I  beg  to  state  that  our  Con- 
sulting Engineer  has  examined  the  plans  jeferred  to  him,  but 
I  desire  to  recall  to  your  mind  the  fact  that  at  various  times 
heretofore  I  have  called  your  attention  to  the  necessity  of  im- 
proving the  condition  of  the  Owasco  outlet  and  holding  back 
the  organic  solids  which  now  come  from  the  sewers  in  such  quan- 
tity and  thereby  pollute  that  stream. 

I  have  intimated  to  you  more  and  more  pointedly  the  purpose 
of  the  State  Department  of  Health  to  do  away  with  this  pollu- 
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tion,  and  I  now  beg  to  outline  to  you  the  iX)licy  which  it  is  the 
purpose  of  this  Department  to  pursue  in  the  future,  to  the  end 
that  all  future  pollution  may  be  prevented  and  present  pollution 
ultimately  eliminated. 

In  order  to  determine  the  nature  and  amount  of  this  pollution 
and  to  study  the  effect  w-hich  it  has  had  ui>on  the  health  of  the 
municipalities  situated  along  the  river,  a  comprehensive  sani- 
tary investigation  of  the  entire  watershed  was  recently  under- 
taken by  the  Sanitary  Engineering  Division  of  this  Department. 
Thi«  investigation  covered  a  field  examination  of  the  principal 
sources  of  pollution,  and  included  a  statistical  detailed  summary 
of  the  population  residing  upon  the  drainage  area  of  the  Oswego 
river  and  its  main  tributaries,  the  population  contributing  sew- 
age to  these  streams,  the  principal  sources  of  manufacturing  and 
industrial  pollution,  the  relation  of  the  volume  of  sewage  pollu- 
tion to  stream  flow,  and  the  effects  which  this  pollution  has  in 
the  creating  of  general  and  local  nuisances  and  upon  the  public 
health  of  persons  or  communities  residing  on  or  near  the  banks 
of  these  streams. 

The  work  of  the  investigation  is  now  com])leted,  and  the  re- 
port which  has  been  submitted  to  me  clearly  indicates  that,  if 
the  public  health  of  this  section  of  the  State  is  to  be  conserved, 
aggressive  action  must  be  taken  at  once  not  only  to  prevent  the 
further  discharge  of  untreated  sewage  into  the  waters  of  the 
Oswego  river,  but  to  eliminate  the  present  sewage  now  being 
unlawfully  discharged  by  many  municipalities  into  these  w^aters. 
The  health  of  many  municipalities  has  already  suffered  from 
the  effects  of  the  domestic  and  other  wastes  discharged  into  these 
waters,  and  unless  this  pollution  is  cheeked  commensurate  with 
the  increasing  population  of  the  district,  tli(\se  deleterious  effects 
will  continue  to  be  a  menace  to  these  communities. 

To  the  end,  then,  that  these  dangers  may  be  eliminated  and 
that  the  waters  of  the  Oswego  river  may,  as  far  as  is  ])ractieable, 
be  returned  in  their  original  purity,  this  Department  will  here- 
after require  that  no  sewage  shall  ]ye  discharged  into  any  of  the 
waters  of  the  Osw(go  river  without  ])reliininary  treatment. 
This  requirement  of  preliminary  treatment  is  in  accordance  with 
section  75  of  the  Public  Health  Law.     The  degree  of  purifica- 
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tion  required  by  this  Department  will  depend  upon  local  and 
other  conditions  effecting  the  public  health  and  comfort  of  resi- 
dents who  dwell  in  the  vicinity  of  these  streams  or  receive  their 
water  supplies  from  them,  but  will,  in  general,  be  as  follows: 

(1)  In  the  case  of  persons,  corporations  or  municipalities  sit- 
uated on  lakes  of  the  Oswego  watershed  not  used  for  public 
water  supplies,  no  sewage  shall  be  allowed  to  enter  such  lakes 
without  being  first  purified  to  such  a  degree  that  all  solid  and 
suspended  matter  will  be  removed,  and  that  no  odors  or  other 
offense  shall  be  created  in  the  vicinity  of  the  points  of  sewage 
discharge. 

(2)  In  the  case  of  persons,  corporations  or  municipalities  sit- 
uated upon  the  Oswego  river  and  the  main  branches  w^hich  form 
outlets  to  the  lakes  of  the  Oswego  watershed,  and  upon  all  lakes 
used  as  a  source  of  public  water  supply,  no  sewage  shall  be 
allowed  to  enter  such  waters  without  being  first  treated  by  a 
complete  process  of  purification,  the  effluent  from  which  shall  at 
all  times  be  free  from  all  suspended  matter  and  any  dissolved  or 
other  organic  matter  that  may  undergo  subsequent  putrefaction. 

The  above  outline  of  the  general  policy  of  the  Department  is 
offered  as  a  guide  to  local  authorities  of  municipalities,  owners 
of  manufacturing  or  industrial  establishments,  and  private  in- 
dividuals, having  at  present  or  in  contemplation  public  or  pri- 
vate sewerage  systems  that  may  drain  into  any  of  the  waters  of 
the  Oswego  river,  and  to  indicate  to  them,  in  a  general  way,  the 
conditions  upon  w^hich  plans  for  such  systems  will  be  approved 
and  permits  for  the  discharge  of  the  sewage  thereof  issued.  It 
is  expected  that  local  conditions  may  alter  these  requirements 
with  respect  to  the  manner  of  sewage  discharge,  and  to  the  de- 
gree of  purity  of  the  effluent  from  the  sewage  disposal  works. 
It  is  also  expected  that  w^itli  the  future  growth  of  population 
upon  the  watershed  and  the  resulting  increase  of  sewage  that 
will  have  to  be  cared  for,  the  requirements  for  more  complete 
metho<ls  of  disposal  and  for  greater  ]>urity  of  effluents  may  be 
demanded. 

I  beg  therefore  to  call  your  attention  to  article  V  of  the  Pub- 
lic Health  Law,  which  provides  for  the  protection  of  public 
water  supplies  and  the  prevention  of  pollution  of  the  streams 
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of  the  State,  and  to  ask  your  co-operation  in  the  enforcement  of 
these  provisions,  to  the  end  that  the  cities  and  villages  situated 
in  the  Oswego  river  basin  may  be  protected  against  the  existing 
and  increasing  dangers  of  sewage  pollution  of  these  waters. 

In  view  of  the  policy  outlined  above,  and  in  view  of  the  fact 
that  this  Department  has  repeatedly  advised  you  of  the  probable 
policy  of  the  Department,  I  am  unable  to  approve  the  plans  sub- 
mitted for  the  Swift  street  sewer,  and  will  be  unable  to  approve 
any  further  plans  for  sewers  in  the  city  of  Auburn  until  there 
is  presented  to  me  some  definite  and  tangible  evidence  of  the 
good  intention  of  the  city  of  Auburn  in  the  matter  of  purification 
of  the  city  sewage. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Heaith 


Auburn,  N.  Y.,  June  22,  1907. 

Dr.  Eugene  H.  Porter,  Staic  Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir: — Replying  to  your  letter  of  the  21st  inst.  relative 
to  approval  of  sewer  plans  submitted  to  you,  I  beg  to  state  that  the 
sewer  discharging  into  Tlunter  brook  has  not  as  yet  been  taken 
therefrom  because  the  disposal  plants  have  not  been  constructed. 

I  beg  to  call  your  attention.  Dr.  Porter,  to  the  fact  that  recently 
definite  steps  have  been  taken  which  will  mean  tlu  construction  of 
two  sewage  disposal  plants,  one  for  the  sewage  of  that  part  of  the 
city  known  as  the  fourth,  fifth,  sixth  and  seventh  wards'  sewer 
district  and  one  for  the  first,  sixth  and  tenth  wards'  sewer  dis- 
trict, which  last  named  district  includes  the  sewer  emptying  into 
Hunter  brook. 

At  a  meeting  held  May  21,  1907,  the  common  council  did  by 
resolution  unanimously  detennine  "  to  construct  sewage  disposal 
plants  for  the  fourth,  fifth,  sixth  and  seventh  wards'  sewer  dis- 
trict, and  first,  sixth  and  tenth  wards'  sewer  district  (for  the  pur- 
pose of  disposing  of  the  sewage  of  these  sections  of  the  city),  at 
the  expense  of  the  city  at  large."  Another  resolution  unanimously 
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adopted  at  the  same  meeting  reads  '^  That  it  is  hereby  determined 
in  the  event  of  the  city's  building  such  sewage  disposal  plant,  to 
construct  the  sewer  for  the  fourth,  fifth,  sixth  and  seventh  wards' 
sewer  district  according  to  the  plans  and  specifications  approved 
and  adopted  by  this  body,  February  6,  1906." 

At  a  meeting  held  May  23,  1907,  another  resolution  was  unani- 
mously adopted  which  reads  as  follows : 

"  Resolved,  That  the  city  engineer  be  and  he  ijs  hereby  directed 
to  complete  the  plans  and  specifications  for  sewers  for  the  entire 
area  of  the  first,  sixth  and  tenth  wards'  sewer  district,  which  shall 
comprise  a  trunk  line  or  an  interceptor,  as  the  situation  may  re- 
quire, and  further 

"  Resolved,  That  he  is  directed  to  make  complete  plans  and 
specifications  for  a  disposal  works  on  the  plan  of  a  septic  tank, 
and  filtration  beds  if  necessarv,  sufficient  to  care  ior  all  of  the 
sewage  which  may  or  can  be  collected  within  the  entire  area  of  the 
first,  sixth  and  tenth  wards'  sewer  district." 

At  a  meeting  held  June  4,  1907,  upon  recommendation  from 
the  board  of  estimate  and  control,  the  common  council  did  desig- 
nate June  11,  1907,  as  the  time  for  a  public  hearing  on  the 
proposition  to  issue  bonds  in  an  amount  not  exceeding  $30,000 
"  for  the  purpose  of  constructing  a  sewage  disposal  plant  for  the 
fourth,  fifth,  sixth  and  seventh  wards'  sewer  district  according 
to  the  plans  heretofore  ad<^ted,"  and  also  at  the  same  meeting 
was  passed  the  following: 

"  Whereas,  the  common  council  has  determined  to  build  the 
fourth,  fifth,  sixth  and  seventh  wards'  sewer  system  according  to 
the  plans  adopted  and  certain  sewers  in  the  first,  sixth  and  tenth 
wards'  sewer  district  and  also  sewage  disposal  plants  in  said  dis- 
trict, it  is 

"  Moved,  That  the  president  appoint  a  special  committee  of  the 
aldermen  who,  with  the  city  attorney,  shall  investigate  and  report 
as  to  the  necessary  rights  of  way  to  be  acquired  for  such  sewers 
and  as  to  the  various  sites  suitable  for  such  disposal  plants  in  said 
districts,  and  they  be  empowered  to  obtain  necessary  options  on 
rights  of  way  and  necessary  land  for  such  improvement  and  report 
back  to  the  council."  The  committee  was  then  appointed  by  the 
president. 
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At  a  meeting  of  June  11,  1907,  the  public  hearing  on  the  propo- 
sition to  issue  bonds  ($30,000)  for  construction  of  disposal  plant 
was  held  and,  no  one  appearing  in  oposition,  the  council  did 
unanimously  adopt  a  resolution  authorizing  the  mayor  and  city 
clerk  to  issue  said  bonds  "  upon  the  determination  of  the  aggregate 
cost  of  said  disposal  plant  upon  its  completion/' 

I  ask  you,  Dr.  Porter,  if  all  these  aforementioned  unanimous 
actions  of  the  council  do  not  indicate  definite  and  tangible  evi- 
dence of  the  good  intention  of  the  city  of  Auburn  as  regards  sewage 
purification  ? 

At  no  time,  as  regards  the  common  council,  has  there  been  any 
question  of  the  advisability  or  necessity  of  disposal  plants,  but 
there  has  been  some  difference  of  opinion  as  to  whether  the  cost 
of  same  should  be  paid  by  the  property  owners  of  the  sewer  dis- 
tricts or  by  the  general  city  expense.  This  difference  of  opinion 
has  now  been  settled  and  the  council  is  unanimously  working  with 
an  idea  of  hastening  the  construction  of  needed  sewers  and  dis- 
posal plants. 

In  view  of  actions  of  the  council  as  previously  stated,  I  would 
be  greatly  pleased  if  you  would  advise  me  whether  or  not  it  would 
change  your  action  on  the  Swift  street  sewer,  which  is  a  com- 
paratively small  one  and  would  empty  into  a  large  trunk  sewer  at 
present  constructed. 

Kindly  reply  at  your  earliest  convenience,  and  oblige 

Very  respectfully  yours, 

J.  S.  HANLON, 

City  Clerk 


Albany,  N.  Y.,  June  26,  1907. 
Mr.  J.  S.  Hanlon,  City  Clerk,  Auburn,  N.  Y.: 

Deab  Sib  :  —  I  am  in  receipt  of  your  letter  of  the  22d  instant, 
and  am  very  much  gratified  to  learn  of  the  attitude  of  the  com- 
mon council  of  Auburn  toward  the  construction  of  sewage  dis- 
posal plants.  You  will  doubtless  appreciate  the  fact  that  I  have 
no  way  of  obtaining  information  as  to  the  progress  of  the  differ- 
ent cities  of  the  State  except  as  the  city  clerks  or  other  officials 
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are  kind  enough  to  notify  me,  which  perhaps  accounts  for  my 
ignorance  in  the  matter  of  progress  which  your  city  is  making. 

My  understanding  of  the  conditions  at  Auburn  is  as  follows, 
and  I  shall  be  glad  to  have  you  advise  me  if  my  understanding  is 
correct. 

Plans  for  the  sewage  disposal  plant  for  the  fourth,  fifth,  sixth 
and  seventh  wards'  sewer  district  were  approved  and  adopted  by 
your  council  February  6,  1906,  being  approved  by  this  Depart- 
ment late  in  1905.  You  have  recently  authorized  a  bond  issue 
for  the  construction  of  the  same  according  to  these  plans,  and  are 
ready  to  proceed  except  for  rights  of  way  and  other  minor  matters. 
This  district  does  not  drain  into  Owasco  outlet,  but  rather  to  the 
north,  and  the  construction  of  such  a  plant  does  not  at  all  im- 
prove conditions  in  that  much  polluted  stream. 

We  have  no  record  of  having  approved  plans  for  a  disposal  plant 
for  the  first,  sixth  and  tenth  wards,  and  if  such  plans  have  been 
made,  I  have  no  knowledge  of  it.  This  drainage  area  also,  I 
understand,  is  outside  the  Owasco  drainage  area,  and  the  disposal 
plant  is  intended  to  prevent  pollution  of  a  small  stream. 

Practically  since  1905  no  construction  has  been  entered  in, 
and  the  two  disposal  plants  planned  do  not  affect  the  conditions 
existing  in  the  Owasco  outlet.  I  understand  that  the  ninth  ward 
sewer  is  so  constructed  that  it  might  receive  the  sewage  from  the 
Swift  street  sewer,  and  that  the  ninth  ward  sewer  might  be  carried 
to  the  site  where  a  disposal  plant  for  the  whole  city  would  have  to 
be  built,  thus  easily  incorporated  into  the  general  scheme  which 
is  inevitable. 

If  you  could  see  your  way  to  preparing  plans  for  the  disposal 
of  the  ninth  ward  sewage  and  could  discharge  the  Swift  street 
sewer  into  the  ninth  ward  sewer,  provided  these  two  things  are 
possible,  I  should  be  glad  to  approve  the  construction  of  the  Swift 
street  sewer. 

Very  respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


14  Twenty-eighth  Annual  Repokt  of  the 

AuBUBN,  N.  Y.,  June  28,  1907. 

Mr.  Eugene  H.  Porter,  State  Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir;  —  Replying  to  your  letter  of  June  26th,  I  call  your 
attention  to  the  fact  that  the  plans  for  the  disposal  plant  for  the 
first,  sixth  and  tenth  wards  have  not  as  yet  been  completed  and 
therefore,  of  course,  have  not  been  submitted  to  you.  In  my 
former  letter  to  you,  you  will  notice  one  of  the  last  resolutions 
adopted  by  the  council  directed  the  city  engineer  to  complete 
plans  for  the  sewage  system  and  the  disposal  plant. 

Mayor  Aiken  has  requested  me  to  call  your  attention  to  the  fact 
that  if  the  proposed  sewer  in  Swift  street  should  be  constructed 
as  you  recommend,  so  as  to  connect  with  the  ninth  ward  sewer, 
the  cost  of  construction  would  be  enormous  in  comparison  with 
the  benefit  derived  by  the  property  owners  directly  concerned. 
Yon  stated  that  you  would  approve  the  construction  of  the  Swift 
street  sewer  provided  it  should  connect  with  the  ninth  ward 
sewer,  with  the  idea  of  the  construction  of  a  disposal  plant.  I 
do  not  believe.  Dr.  Porter,  that  the  project  of  the  ninth  ward  dis- 
posal plant  can  ix)ssibly  be  considered  for  some  time  to  come, 
inasmuch  as  I  stated  in  my  former  letter  we  are  already  making 
everj"  possible  haste  to  construct  one  in  the  first,  sixth  and  tenth 
wards'  district,  and  one  in  the  fourth,  fifth,  sixth  and  seventh 
wards'  sewer  district.  Undoubtedlv  after  these  two  have  been 
completed  others  will  certainly  follow,  and  taking  these  facts  into 
consideration,  Mayor  Aiken  has  requested  me  to  ask  if  it  would 
have  any  effect  upon  your  approval  of  the  Swift  street  sewer, 
as  he  is  of  the  opinion  that  the  city  of  Auburn  is  gi\nng 
positive  evidence  that  they  intend  to  construct  sewage  disposal 
plants,  but  the  matter  must  be  taken  up  step  by  step  in  order  not 
to  saddle  too  heavy  a  burden  upon  the  taxpayers  at  one  time. 

I  would  deem  it  a  favor  if  you  would  consider  these  points  to 
which  I  have  referred  before  Tuesdav,  Julv  2,  as  that  is  the  dav 
of  the  next  regular  meeting  of  the  common  council  and  I  could 
then  inform  them  of  vour  decision. 

Very  respectfully  yours, 

J.  S.  HAXLOX, 

City  Clerk 
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On  July  11,  1907,  application  was  made  for  approval  of  a  plan 
for  a  sewer  in  Seward  avenue  in  the  first,  sixth  and  tenth  wards' 
sewer  district. 

On  July  16,  the  plans  for  sewers  in  Swift  street  and  Seward 
avenue  were  approved  and  the  following  permits  were  issued: 

Peemit 

Application  having  been  duly  made  as  provided  by  section  76 
of  the  Public  Health  Law  as  amended  by  chapter  468  of  the  Laws 
of  1903,  permission  is  hereby  given  to  the  common  council  of 
Auburn  to  discharge  sewage  from  the  Swift  street  sewer  into  the 
second  ward  sewer  at  Auburn  within  the  municipality  of  Auburn, 
in  accordance  with  the  plans  accompanying  the  petition,  under 
the  following  conditions: 

1.  This  permit  is  issued  for  a  period  of  two  years  from  the 
date  hereof, 

2.  This  permit  shall  be  revocable  at  any  time  by  the  State  Com- 
missioner of  Health,  or  subject  to  modification  or  change  if  in  the 
judgment  of  the  said  Commissioner  it  shall  become  necessary  or 
desirable;  and  the  granting  of  this  permit  shall  not  be  deemed 
to  effect  in  any  way  action  by  this  Department  on  any  future 
applications  that  may  be  made  for  permission  to  allow  the  dis- 
charge of  additional  sewage  into  the  waters  of  this  State. 

A.  H.  SEYMOUR, 
Acting  StaJc  (■ominissloner  of  Ilenllh 
Albany,  K.  Y.,  July  10,  1907. 

Note. —  This  permit  to  become  operative  must  first  hi)  record(Ml 
in  the  county  clerk's  oflBce  of  Cayuga  county,  in  which  the  outlet 
of  the  sower,  or  in  which  the  establishment  is  located. 


AVON 

A  plan  for  a  sewer  extension  in  South  Genesee  street  in  the 
village  of  Avon  was  submitted  for  apj>roval  on  Xovcniber  IGth 
and  approved  on  December  23,  1907. 
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The  report  of  the  chief  engineer  and  a  coinuiuiiieatiou  to  the 
village  follow: 

Albany,  X.  Y.,  December  11,  1907. 

Eugene  11.   Poeter,  il.l).,   Comiimsioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir  :  —  1  beg  to  report  on  my  examination  of  a  plan  for 
the  extension  of  the  South  Genesee  street  sewer  in  the  village  of 
Avon,  Livingston  ojunty,  which  was  submitted  on  i^ovember  16th 
for  approval  by  the  sewer  connnissioners  through  Monroe  D. 
Baker,  engineer  for  the  village. 

The  plans  show  an  eight  inch  extension  to  the  present  system, 
original  plans  for  which  system  were  approved  December  4,  1894. 
The  sewer  proposed  is  of  adequate  grade  and  capacity,  and  the 
plan  appears  satisfactory. 

It  is  evident  that  subsequent  to  the  approval  of  the  original 
plan  for  sewers,  extensions  have  been  made  to  the  system,  so  that 
the  maps  of  the  sewer  system  on  file  in  this  office  is  not  complete. 
The  present  application  states  that  *^  the  sower  system,  installed 
several  years  ago,  is  in  good  working  order,  but  wnll  need  exten- 
sions from  time  to  time  to  meet  the  requirements  of  new  build- 
ings, as  the  plans  adopted  at  the  time  of  the  installation  of  the 
plant  do  not  cover  the  entire  corporation."  Xi>  report  and  map 
has  been  filcMl  with  this  Department  in  accord  mice  with  the  pro- 
visions of  chapter  468  of  the  Laws  of  1003,  showing  the  sewer 
system  of  the  village  as  it  existed  on  ilay  7,  100;>. 

It  is  desirable,  if  not  necessary,  that  a  C(>mj)l(4o  maj)  of  the 
sewer  system  of  the  village  should  be  on  file  in  this  Department 
before  plans  for  extensions  are  examined  or  approved. 

With  respect  to  applications  for  future  extensions,  therefore, 
I  should  recommend  that  before  approval  is  given  to  such  exten- 
sions, it  be  required  by  this  Department  that  a  report  and  a  map 
of  the  sewer  svstem  be  submitted  bv  the  s(*wer  connnisj^ioners  as 
required  by  chapter  468  of  the  Laws  of  1903.  Such  map  should 
show  all  sewers  constructed  to  date,  those  not  shown  (^i  the 
original  plan  being  marked  with  the  year  showing  the  date  of 
their  construction.  The  map  should  show  the  entire  area  of  the 
village,  with  all  streets  and  proposed  streets,  in  order  that  proper 
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consideration  may  be  given  applications  for  future  extensions  to 
the  system. 

The  map  should  show:  Contours  at  intervals  of  five  feet;  ele- 
vations of  invert  of  sewers;  size  of  pipes;  gradient  of  sewers; 
direction  of  flow ;  location  of  manholes,  flush  tanks,  etc. ;  and 
should  be  on  a  scale  not  smaller  than  200  feet  to  an  inch.  With 
such  map  on  file,  future  applications  for  approval  of  extensions 
to  the  sewer  system  may  be  readily  taken  up. 

In  a  recent  report  on  the  sanitary  inspectioii  of  the  Genesee 
watershed  prepared  by  Prof.  H.  N.  Ogden,  assistant  sanitary 
engineer  of  this  Department,  it  is  recommended  that  Avon, 
among  other  places,  should  be  induced  to  take  some  steps  toward 
sewage  purification. 

In  view  of  the  relative  importance  of  the  extension  proposed, 
of  the  expressed  desire  of  the  village  sewer  commissioners  to 
construct  the  sewer  during  the  present  season,  and,  since  the  plan 
for  the  extension  appears  entirely  satisfactory,  I  should  recom- 
mend that  the  plan  be  approved  and  a  permit  for  discharge  of 
sewage  be  issued  conditional  upon  the  submission  of  the  report 
and  map  required  by  chapter  468  of  the  Laws  of  1903  within 
one  year  from  the  date  of  the  permit,  and  further  conditional 
upon  the  submission  within  one  year  from  the  date  of  the  permit 
of  complete  plans  for  sewage  disposal,  at  which  time  the  question 
of  requiring  the  construction  of  any  or  all  of  the  proposed  works 
will  be  considered. 

I  have  prepared  a  pennit  in  accordance  with  above  suggestions 
for  your  approval. 

Respectfully  submitted, 

THEODORE  HORTON", 

Chief  Engineer 


Albany,  N.  Y.,  December  23,  1907. 
Board  of  Sewer  Commissioners,  Avon,  N.  Y.: 

Gentlemen  :  —  In  the  matter  of  plans  for  sewer  extension  on 
South  Genesee  street  in  the  village  of  Avon,  %vhich  were  on 
November  16th  submitted  to  this  D(»partment  for  approval,  I  beg 
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to  state  that  I  concur  in  the  recommendation  embodied  in  the 
report  of  the  engineer  of  the  Department,  a  copy  of  which  is 
enclosed,  and  have  therefore  approved  the  plan  and  issued  a  per- 
mit under  the  conditions  suggested  in  said  report. 

You  will  note  that  such  permit,  to  become  operative,  must 
first  be  recorded  in  the  county  clerk's  office  of  Livingston  county. 

I  am  enclosing  a  report  blank,  which,  under  the  conditiouB  of 
the  permit,  you  are  to  return  to  this  Department,  acoompanied 
by  a  map  of  the  sewer  system,  within  one  year  from  the  date  of 
the  permit. 

I  am  returning  approved  plan  under  separate  cover. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


BEDFORD 

MONTEFIORE   HoME 

On  April  13,  1907,  two  preliminary  plans  for  sewage  disposal 
were  submitted  for  approval. 

ALBANY,  N.  Y.,  April  17,  1907. 

Mr.  Julius  Robertson,  Monfefiore  Homr,  Broadway  and  ISSth 
Street^  New  York  City: 

Dear  Sir:  —  I  have  your  communication  uf  April  13th,  to- 
gether with  two  plans  pertaining  to  a  new  Kwage  purification 
and  disposal  plant  to  be  installed  at  your  sanitarium. 

These  plans  were  taken  up  at  once  and  have  been  carefully 
examined  by  one  of  our  engineers  as  to  the  general  suitability 
of  the  two  outlines  shown. 

Recommendations  as  to  the  final  approval  of  either  plan  when 
submitted  in  proper  form  can  not  be  definitely  made  at  this  time 
owing  to  the  lack  of  data  with  respect  to  such  points  as  to  the 
number  of  persons  to  be  provided  for^  the  average  quantity  of 
sewage  to  be  expected  from  each  person  per  day,  character  of  the 
soil  at  the  filtration  field  (in  the  citse  of  the  Wel>ster  plan),  the 
capacity  of  the  plant  as  to  time  of  detention  in  septic  tank,  and 
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rate  of  operation  of  filter  beds  (in  the  case  of  the  Dittler  se.wage 
disposal  plan.) 

It  is  expected,  of  course,  that  such  complete  data  will  be  em- 
bodied in  a  report  to  accompany  the  plans  when  finally  sub- 
mitted to  the  Department  for  approval.  As  to  the  general  fea- 
tures of  each  plan,  it  is  probable  that  either  plan  is  worthy  of 
final  approval  provided  that  the  plans  and  the  usual  detailed 
description  as  to  the  capacity  of  the  plant,  expected  contribution 
of  sewage  or  detention  in  septic  tank  and  rate  of  operation  of 
filters  (and  in  the  case  of  the  Webster  plan,  the  character  of  the 
soil  in  the  filtration  fields,  etc.)  proves  satisfactory  when  the  plans 
and  report  accompanying  the  same  are  finally  submitted.  The 
completed  plans  should  be  worked  out  in  detail,  giving  dimen- 
sions of  the  different  structures,  method  of  operation  of  works, 
etc.   . 

These  requirements  are  those  always  asked  for  when  plans  are 
submitted  to  this  Department  for  approval,  and  are  necessary  in 
order  to  enable  our  engineers  to  pass  intelligently  upon  them. 

In  submitting  plans  for  final  approval,  send  the  report  of  the 
engineer  and  duplicate  plans  so  that  one  set  of  the  plans  can  be 
filed  here  and  the  other  set  with  the  approval  attached  will  be 
returned  at  once.  I  cannot  urge  upon  you  too  strongly  the  neces- 
sity of  giving  this  matter  your  prompt  attention.  The  situation 
is  one  which  is  apt  to  call  forth  radical  action  unless  immediate 
steps  are  taken,  and. I  would  urge  that  you  submit  the  plans  for 
approval  to  this  Department  at  the  earliest  possible  opportunity. 
They  will  be  passed  upon  immediately  and  you  will  be*  advis(*d 
as  to  the  result  without  any  delay. 

Very  respectfully, 

EUGENE  k.  PORTER, 

Commissioner  of  Health 


New  Yobk,  April  27,  1907. 
Hon.  EuG'ENE  II.   PoKTER,  M.D.,   Commissioner  State  Depart- 
ment of  Health,  Capitol,  Alhany,  N,  Y.: 

Deab  Sib:  —  Being  desirous  to  C()nij)ly  to  the  Inst  of  your  De- 
partment's satisfaction  with  contents  of  your  favor  of  17  th  inst. 
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I  engaged  Messrs.  Hering  &  Fuller  of  this  city  to  prepare  and 
promptly  submit  to  you  the  plans  and  detailed  descriptions  which 
your  above  mentioned  communication  asks  for. 

I  trust  your  Department  will  promptly  approve  of  those  plans 
and  await  your  kind  and  early  advice  to  that  effect.  Messrs, 
Hering  &  Fuller  will  then  attend  to  the  prompt  installation  of 
the  plant  in  accordance  with  their  plans. 

Very  respectfully  yours, 

JULIUS  ROBERTSON, 
Chairman  Commitlee  on  Country  Sanitarium 

Albany,  K  Y.,  May  1,  1907. 

Eu\>ene    H.    Porter,    M.D.,    State    Commissioner   of   Health, 
Albany,  N.  Y.: 

Dear  Sir  :  —  In  regard  to  the  plans  for  a  sewage  disposal  plant 
for  the  Montefiore  Home  which  were  received  April  30th,  and 
application  for  the  approval  of  which  was  received  from  the 
trustees  of  the  Home,  Bedford,  Westchester  county,  I  beg  to  re- 
port as  follows: 

The  plans  show  sewage  purification  works  in  very  complete 
detail.  The  plant  consists  of  a  septic  tank  followed  by  sprinkling 
filters  with  supplementary  treatment,  first,  by  proposed  new  broad 
irrigation  trenches  and,  finally,  by  secondary  broad  irrigation 
trenches,  the  latter  forming  a  part  of  the  prest^nt  system. 

I  have  carefully  examined  these  plans  and  found  them  complete 
in  every  detail,  both  as  to  engineering  features  and  method  of 
treatment 

I  therefore  beg  to  recommend  herewith  their  immediate 
approval. 

Very  respectfully, 

THEODORE  HORTON, 

Consulting  Engineer 

The  plans  were  approved  on  May  9,  1907,  and  a  permit  issued. 
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BINGHAMTON 

Plans  for  sewer  construction  were  approved  during  1907  and 
permits  were  issued,  under  certain  conditions,  for  the  discharge 
of  sewage  from  sewers  in  the  following  streets  in  the  city  of 
Bingfaamton : 

Mill  street,  Euclid  avenue,  Bigelow  street.  Fourth  Ward  sys- 
tem, Chapin  street,  Bennett  avenue,  Beethoven  street,  Davis 
street,  Jarvis  street,  Prospect  street  and  Clarence  street. 

In  connection  with  the  consideration  of  the  plans  for  the 
Fourth  Ward  system,  a  careful  study  of  the  problem  involved  — 
the  pollution  of  the  Susquehanna  river — was  made,  including 
a  sanitary  survey  of  the  entire  Susquehanna  watershed  in  New 
York  State. 

The  report  of  the  Chief  Engineer  and  the  permit  issued  are 
given  below. 

Albany,  N.  Y.,  March  25,  1907. 

Eugene    H.    Portee,    M.D.,    State    Commissioner    of   Health, 
Albany,  N.  Y.: 

Dear  Sir: — An  application  for  the  approval  of  plans  for  a 
trunk  sewer  outfall  for  the  removal  of  storm  w^ater  and  sewage 
from  the  Fourth  ward  of  the  city  of  Binghamton  was  received 
by  the  Department  in  January,  1907,  together  with  profiles, 
details  and  all  requisite  duplicate  plans.  Upon  request,  there 
was  later  received  specifications  and  a  report  of  the  Engineer 
describing  the  engineering  and  constructive  features  of  the 
project. 

Many  circumstances  make  the  consideration  and  examination 
of  these  plans  and  application  an  important  one,  and  at  your 
request  I  have  made  a  careful  study  of  them,  not  only  as  a  local 
engineering  problem,  but  in  relation  to  the  broader  and  more 
general  question  of  the  pollution  of  the  Susquehanna  river  and 
its  tributaries.  I  accordingly  beg  to  submit  the  following  report 
in  the  matter  with  the  conclusions  and  recommendations  that  I 
have  reached. 

The  city  of  Binghamton  is  situated  in  Broome  county  at  the 
point  of  confluence  of  the   Chenango  and  Susquehanna   rivers. 
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These  two  rivers  flow  through  the  city  in  a  manner  to  divide  it 
naturally  into  three  distinct  areas;  one  lying  between  the  two 
rivers,  one  lying  on  the  right  banks  of  the  Ohenango  and  Sus- 
quehanna rivers,  and  one  lying  on  the  left  bank  of  the  Susque- 
hanna river.  The  topography  of  the  first  area  is  relatively 
lower  and  uniformly  flat,  while  the  remaining  two  areas  are 
much  nv)re   elevated,   with   rather   precipitous   slopes   reaching 

toward  the  river  banks. 

A  general  system  of  sewerage  was  designed  about  25  years 
ago  —  in  1882  —  by  Eudolph  Hering  for  the  needs  of  the  city 
within  limits  then  established.  This  system  was  designed  upon 
the  combined  plan  and  has  been  constructed  in  general  accord- 
ance with  them.  The  general  growth  and  development  of  the 
city,  as  well  as  extension  of  city  limits,  has  resulted  in  an  over- 
taxing of  the  system  in  some  portions  of  the  city,  but  in  general 
the  system  well  meets  the  requirements  for  sewerage  at  the  pres- 
ent time,  and  with  occasional  enlargements  and  modifications 
should  amply  provide  for  sewerage  facilities  for  the  city  for 
many  years  to  come. 

The  section  of  the  city  now  comprising  the  Fourth  ward  was 
not  sufficiently  developed  at  the  time  the  original  plans  were 
prepared  to  be  included  in  those  plans.  The  rapid  development 
of  this  section  in  recent  years,  however,  and  the  isolated  charac- 
ter of  it  topographically,  has  resulted  in  the  necessity  for  a  com- 
plete and  independent  system  of  sewers  for  this  ward.  These 
plans,  which  are  now  before  the  Department  for  approval,  show 
a  main  outfall  trunk  sewer  leading  from  a  central  portion  in 
the  ward,  more  particularly  at  a  point  on  Helen  street  between 
Grove  and  Terrill  streets,  in  an  easterly  and  then  southerly  di- 
rection to  the  Susquehanna  river,  with  an  outlet  into  the  river 
just  west  of  the  present  Driving  Park.  This  sewer  is  designed 
for  the  combined  relief  of  storm  water  and  sewage  of  the  Fourth 
ward,  but  the  fact  that  no  laterals  are  shown  to  serve  the  houses 
on  this  area,  indicates  that  the  main  purpose  of  the  sewer,  at 
least  for  the  present  time,  is  for  the  pur|X)se  of  drainage  of 
swamp  land  and  relief  of  storm  water. 

During  a  visit  to  Binghamton  on  February  12,  13  and  14,  1907, 
I  conferred  with  the  city  engineer,  the  mayor,  and  others  inter- 
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ested  in  the  Fourth  ward  project,  and  personally  inspected  the 
locality  and  the  route  of  the  outfall  sewer  shown  on  the  plans 
submitted.  I  also  studied  othc  r  routes,  which  were  referred  to  in 
the  report  of  Mr.  H.  N.  Ogden  and  plans  of  which  were  on  file 
in  the  office  of  the  city  engineer,  with  a  possible  view  of  recom- 
mending some  other  route  than  the  one  shown  upon  the  plans  now 
before  the  Department,  and  one  that  might  be  more  consistent 
with  the  requirements  or  conditions  upon  which  the  approval  of 
plans,  or  a  permit,  might  be  granted  by  the  Department. 

Topographically,  the  general  character  of  the  Fourth  ward 
is  a  plateau  at  an  elevation  of  approximately  sixty  feet  above  the 
water  level  of  the  Susquehanna  river.  A  ridge  running  generally 
parallel  with  Riverside  Drive  and  the  Susquehanna  river  so 
divides  the  ward  as  to  form  a  drainage  basin  north  of  this  divide, 
from  which  the  natural  flow  is  to  the  westward  toward  the  vil- 
lage of  Lestershire.  The  general  slope  is  so  flat,  however,  that 
the  drainage  of  this  basin  may  be  collected  artificially  and  carried 
in  almost  any  direction. 

In  view  of  these  topographical  features  it  will  be  easily  under- 
stood that  plans  for  a  number  of  routes  for  an  outfall  sewer  to 
drain  this  territory  are  very  possible  of  development,  and  in  fact 
already  have  been  suggested  and  planned.  Considered  generally 
and  omitting  slight  modifications,  the  more  feasible  of  these  routes 
may  be  described  as  follows: 

1.  Starting  at  a  point  on  Helen  street,  between  Grove  and  Ter- 
rill  streets  and  running  easterly  and  southerly  to  the  Susquehanna 
river,  with  discharge  into  the  Susquehanna  river  just  west  of 
Driving  Park,  approximately  on  lino  of  Helen  street  extended. 

2.  Starting  on  Helen  street,  between  Grove  and  Terrill  streets, 
and  running  generally  westerly  along  low  ground  and  small 
streams  to  Margaret  street  (city  line),  and  then  turning  southerly, 
down  Margaret  street  by  means  of  a  tunnel  crossing  Riverside 
Drive  to  the  Susquehanna  river,  on  line  of  Margaret  street 
extehded. 

3.  Starting  on  Helen  street,  as  before,  and  following  line  de- 
scribed under  (2)  to  Margaret  street,  and  then  continuing  either 
in  a  southwesterly  direction  through  the  town  of  Union  to  the 
Susquehanna  river;  or  in  a  northwesterly  direction,  through  the 
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village  of  Lestcrshire  to  the  Susquehanna  river ;  or  in  a  northerly 
and  easterly  direction  to  Trout  brook. 

Each  of  these  routes  has  advantages  and  disadvantages  depend- 
ing upon  the  relative  cost,  extent  of  area  that  can  be  drained, 
proximity  to  population  or  dwellings  from  which  sewage  is  to  be 
received,  proximity  to  open  streams  or  the  Susquehanna  river  into 
which  storm  water  might  be  discharged  and  the  facility  with 
which  domestic  sewage  can  in  the  future  be  collected  and  led  to 
a  favorable  site  for  purification  when  this  may  be  required. 

Considering  the  advantages  and  disadvantages  of  each  of  these 
three  general  routes  separately,  we  may  say  that : 

1.  The  Driving  Park  route  has  the  advantage  of  least  cost,  as 
estimated  by  the  engineers.  It  has  the  disadvantage  of  not  being 
able  to  drain  a  small  section  of  the  ward  west  of  West  End  avenue, 
unless  the  general  level  of  the  small  area  is  raised  by  filling  it  in. 
Again  it  has  the  advantage  of  being  the  shorter  route  to  the 
Susquehanna  river  or  any  other  stream,  which,  again,  is  offset 
by  the  fact  that  the  point  of  discharge  is  less  remote  from  the 
residential  section  along  Eiverside  Drive  than  with  the  other 
routes.  Finally  this  route  passes  more  remotely  from  the  greater 
portion  of  the  houses  now  built  in  this  ward,  so  that  in  early 
years  of  use  this  route  will  not  be  so  serviceable  for  sewage  as  the 
other  routes. 

2.  The  tunnel  route  has  the  disadvantage  of  costing,  according 
to  engineers'  estimates,  more  than  the  Driving  Park  route.  It 
has,  however,  the  advantage  of  the  possibility  of  serving  the  entire 
area  without  any  filling  in  of  land,  although  with  the  upper  ter- 
minus at  Helen  street  it  will  not  serve,  except  by  means  of  an 
earth  channel,  the  low  depression  at  the  westerly  end  of  the 
drainage  basin.  It  has  the  advantage  of  serving  as  soon  as  con- 
structed by  means  of  relatively  short  laterals,  the  built-up  section 
in  northwesterly  part  of  the  ward ;  but  will  not  serve  without  long 
laterals  the  less  built  up,  but  more  rapidly  growing  section  in 
the  easterly  part  of  the  ward.  This  route  is  slightly  longer  than 
the  Driving  Park  route  but  the  point  of  discharge  is  more  favor- 
ably located  for  the  temporary  discharge  of  sewage,  owing  to 
its  remoteness  from  residt»nces  now,  or  later  to  be  built,  along 
Kiverside  Drive. 
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3.  The  third  route  to  the  westward  or  northward  has  the  advan- 
tage of  following  the  natural  drainage  of  the  district.  This,  how- 
ever, could,  from  a  financial  point  of  view,  only  be  of  advantage 
to  the  city  in  case  the  land  west  of  the  city  line  should  in  the 
future  become  a  part  of  the  city  and  its  improvement  now  be  a 
consideration.  Although  this  is  a  matter  for  serious  consideration 
if  future  growth  of  the  city  should  extend  beyond  the  present 
limits,  it  is  evident  that  a  sewer  now  built  through  this  district 
would  be  of  no  especial  benetit  to  the  Fourth  ward.  Again,  such 
a  route  would  be  longer  than  the  others  and  if  the  question  of 
storm  drainage  is  more  important  than  sanitary  sewerage,  the 
cost  would  be  much  greater  than  the  other  routes.  If,  however, 
the  question  of  sewerage  is  paramount,  such  a  route  might  not 
only  be  cheaper  but  much  more  desirable  in  its  relation  to  a 
suitable  site  for  disposal  plant.  Again,  if  sewerage  (i.  e.,  on 
the  separate  plan)  only  were  adopted  at  this  time  the  same 
question  as  now  exists  with  respect  to  drainage  would  ultimately 
have  to  be  met  and  at  approximately  the  same  cost. 

I  was  informed  that  the  condition  for  present  bond  issue 
requires  an  outfall  sewer  within  the  ward  limits.  Such  a  limi- 
tation, if  true,  might  preclude  the  selection  of  any  route  to  the 
westward  outside  of  present  city  limits,  or,  if  not,  it  might  result 
in  a  reconsideration  of  the  whole  project  and  possibly  call  for 
a  new  vote  of  the  citizens  upon  a  new  bond  issue. 

After  carefully  considering  the  advantages  and  disadvantages 
of  these  three  general  routes,  involving  many  and  complex  factors 
of  engineering,  of  cost  and  of  sanitary  benefits  to  be  derived,  I 
am  led  to  conclude: 

1.  That  there  is  practically  little  or  no  choice  between  the 
I>riving  Park  and  the  tunnel  route. 

2.  That  the  route  of  an  outfall  sewer  leading  outside  of  the 
city  limits  to  the  westward,  though  presenting  the  most  favorable 
possibilities,  provided  the  city  will  ultimately  own  the  land  west 
of  the  city  line,  is,  however,  attended  with  uncertainties  as  to 
cost  and  with  uncertainties  as  to  extension  of  city  limits  to  the 
westward  in  the  future. 

3.  That  since  no  plan  considering  any  territory  or  route  out- 
side the  limits  of  the  city  has  yet  been  presented  to  the  Depart- 
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ment  it  is  unnecessary  and  perhaps  irrelevant  to  enter  into  a  dis- 
cussion of  the  merits  of  such  a  route  at  this  time. 

Accepting  the  route  as  shown  upon  the  plans  now  before  the 
Department  to  be,  from  an  engineering  standpoint,  a  practicable 
one,  and  equally  satisfactory  as  the  tunnel  route,  there  then 
remains  to  be  considered  the  questions  of  the  hydraulic  and  con- 
structive features  of  the  design  and  the  more  strictly  sanitary 
questions  of  the  propriety  of  discharging  the  raw  sewage  of  this 
district  into  the  Susquehanna  river  with  or  without  adequate  pro- 
vision for  present  or  future  sewage  disposal. 

With  respect  to  the  design  of  the  outfall  sewer,  I  have  care- 
fully examined  the  plans  and  details  and  read  the  accompanying 
reports  of  the  engineers  with  respect  to  them.  I  find  that  with 
respect  to  capacity  this  outfall  is  designed  to  satisfactorily  receive 
rain  water  at  the  rate  of  about  two  inches  per  hour  when  the 
district  will  be  fairly  well  built  up.  For  a  great  many  years  it 
will  remove  rain  water  at  a  greater  rate  than  this,  owing  to  the 
lower  relative  amount  and  rapidity  with  which  it  will  reach  the 
sew-er.  When  this  district  becomes  densely  populated  like  the 
central  portion  of  the  city,  wath  relatively  larger  areas  of  imper- 
vious streets  and  roofs,  this  sewer  will  take  care  of  successively 
less  and  lc«s  rates  of  rainfall,  and  may  ultimately  have  to  be 
relieved  as  is  now  being  done  at  present  in  parts  of  the  city.  For 
a  great  many  years  to  come,  however,  this  sewer  should  satisfac- 
torily serve  the  drainage  requirements  of  the  Fourth  ward.  The 
alignment,  grades  and  other  hydraulic  factors  of  this  outfall 
sewer,  as  well  as  details  of  sections  and  other  structural  elements, 
are,  in  general,  wuth  the  limitations  above  stated,  satisfactory. 

The  route  of  the  1 8-inch  sanitary  sewer  beneath  the  open  chan- 
nel overflow  sewer  south  of  Riverside  Drive,  however,  should  be 
somewhat  modified.  It  is  now  shown  as  running  diagonally  across 
private  land  to  a  point  some  thne  hundred  (300)  feet  weet  of 
the  point  where  it  leaves  Riverside  Drive,  where  the  more  natural 
and  direct  course  would  be  in  a  southerly  direction  nearly  at 
right  angles  with  Riverside  Drive  and  should  cross  the  small 
island  or  peninsula  to  a  point  of  discharge  into  the  main  channel 
of  the  river.  The  river  curnnts  at  the  latter  point  w-ould  also 
Ix*  more  favorable  to  dispersion  than  at  the  present  proposed  point 
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of  discharge.  In  either  case,  however,  sanitary  discharge  sewers 
should  he  carried  out  into  the  river  to  the  channel  with  the  outlet 
submerged  at  low-water  stage. 

The  necessity  for  ultimate  purification  of  the  sewage  of  Bing- 
hamton  cannot  be  questioned.  This  requirement  is  forecasted 
not  only  by  the  steadily  growing  demands  of  the  people  for  pro- 
tection of  our  streams  —  demands  that  are  being  reflected  by  the 
increased  authority  with  which  our  State  Departments  of 
Health  are  yearly  being  clothed  —  but  also  by  the  grow- 
ing necessity  for  immunity  against  local  nuisances  within  the 
limits  of  the  city  itself.  These  nuisances  have  already  begun 
to  give  trouble  and  offense  to  citizens  residing  along  the  river 
banks,  especially  along  the  Chenango  river.  How  long  in  the 
future  before  a  general  purification  of  sewage  should  be  required, 
and  whether  a  temporary  disposal  of  the  Fourth  ward  sewage 
into  the  Susquehanna  river  for  a  limited  lime  in  the  future 
should  be  permitted,  will  depend  upon  the  general  growth 
of  population  of  Binghamton  and  the  municipalities  above  and 
below  her  on  the  Susquehanna  river,  and  especially  to  the  success- 
ful effort  made  by  Binghamton  in  improving  the  methods  of  dis- 
charging her  sewage  from  present  and  future  sewer  outlets. 

The  present  sewer  outlets  discharge  at  or  very  near  the  river 
banks  where  the  depths  are  shallow  and  the  velocities  slight. 
The  sewage  thus  discharged  is  kept  concentrated,  and  in  its  flow 
do^*n  the  river  has  a  strong  tendency  to  hug  the  shore  and  admit 
of  deposits  of  smaller  suspended  matter  and  stranding  of  larger 
suspended  matters  along  the  shores  or  banks  of  the  river.  These 
discharge  sewers  should  be  carried  out  into  the  stream  with  the 
outlet  submerged  in  the  channel  of  the  river.  Here  the  currents 
are  swifter  and  the  dispersion  of  the  sewage  greater.  The  sus- 
pended matters,  both  large  and  small,  would  thus  be  kept  in  the 
flowing  channel  and  not  be  carried  to  and  along  the  banks  of  the 
stream  where  they  could  decompose  and  produce  the  nuisances 
that  will  continue  to  exist  and  increase  at  certain  seasons.  The 
introduction  of  these  improvements  with  all  outfall  sewers,  sup- 
plemented, as  may  be  necessary,  by  fine  screening  to  further 
reduce  a  considerable  proportion  of  total  suspended  matters  and 
practically  all  visual  suspended  matter,  will,  in  my  opinion,  have 
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an  appreciable  influence  in  postponing  the  time  when  ultimate 
sewage  treatment  will  be  required  or  demanded. 

If,  as  is  evident,  sewage  disposal  is  to  'be  ultimately  required  for 
the  sewage  of  the  entire  city,  it  is  highly  desirable,  if  not  neces- 
sary, to  keep  the  sewage  separated  from  the  water  that  collects 
during  storms  or  as  natural  drainage  from  the  land  whenever  this 
is  possible.  If  this  separation  is  to  be  secured  in  the  future  in 
the  Fourth  ward,  it  is  necessary  that  all  lateral  sewers,  which  may 
be  constructed  now  or  in  the  future,  to  receive  domestic  sewage, 
whether  or  not  they  be  allowed  to  discharge  temporarily  into  the 
proposed  trunk  sewer,  should  be  sanitary  sewers.  They  should 
be  designed  with  sizes  and  grades  that  will  admit  of  their  being 
intercepted  by  a  sanitary  trunk  sewer  to  be  provided  in  the  future, 
and  to  be  led  to  a  disposal  plant  located  at  some  favorable  point 
below  the  city.  Such  a  sanitary  trunk  sewer  would  then  only 
have  to  be  of  moderate  size  compared  with  the  present  storm 
outfall  sewer.  Its  route  would  more  naturally  <be  along  the  route 
of  natural  drainage  for  this  section,  i.  e.  to  the  westward.  When 
the  time  comes  for  its  construction,  it  could  also  provide  for  any 
additional  territory,  west  of  the  present  city  line,  that  may  be 
added  to  the  city  in  the  future. 

The  question  of  the  temporary  discharge  of  these  lateral  sewers 
into  the  proposed  trunk  sewer,  as  well  as  the  continuance  of  dis- 
charge of  sewage  from  other  sewers  of  Binghamton  into  the  Sus- 
quehanna river  can,  however,  only  be  decided  after  a  careful 
study  of  the  extent  of  pollution  of  this  river  and  its  tributaries 
and  the  effect  of  this  pollution  upon  the  purity  of  its  waters.  In 
order  to  secure  this  information  a  sanitary  reconnaissance  was 
made  of  the  Susquehanna  river  watershed  by  the  Sanitary 
Engineering  Division.  This  reconnaissance  included  a  statistical 
investigation  of  the  population  residing  upon  the  drainage  area  of 
the  Susquehanna  river  and  its  main  tributaries  in  both  the  State 
of  New  York  and  Pennsylvania;  the  population  which  contributes 
raw  sewage  to  the  river  and  its  main  tributaries  in  the  State  of 
New  York;  and  the  principal  sources  of  pollution  of  the  river 
and  its  tributaries  from  manufacturing  or  industrial  sewage  in 
the  State  of  New  York. 

It  was  hoped  and  anticipated  that  similar  pollution  statistics 
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could  be  secured  from  the  drainage  basin  of  the  Susquehanna 
river  in  Pennsylvania,  but  unfortunately  these  statistics  have  not 
at  this  time  been  collected  by  the  Pennsylvania  State  Department 
of  Health  and  consequently  could  not  be  obtained.  I  was  officially 
informed,  however,  that  during  the  coming  season  an  investiga- 
tion of  the  sanitary  conditions  of  this  watershed,  similar  to  the 
one  just  completed  by  this  Department  will  be  undertaken  by  the 
P<  nnsylvania  State  Department  of  Health  and  probably  be  com- 
pleted before  the  end  of  the  year. 

Since  a  comprehensive  investigation  and  report  of  the  sanitary 
conditions  of  the  entire  Susquehanna  river  basin,  covering  both 
States,  cannot  at  this  time  be  completed,  I  have  at  your  direction, 
carried  out  an  investigation  and  study  only  with  reference  to  the 
portion  of  the  drainage  area  within  New  York  State  and  limited 
it  to  a  consideration  of  such  factors  as  are  essential  to  a  con- 
sideration only  of  the  question  of  the  Binghamton  sewage. 

The  drainage  area  of  the  Susquehanna  river  watershed  at  Bing- 
hamton below  the  conflux  of  the  Chenango  and  Susquehanna 
rivers  is  3,980  miles,  1,580  miles  of  which  is  tributary  to  the 
Chenango  river  and  2,400  miles  to  the  Susquehanna  river  proper. 

The  low  summer  flow  of  the  combined  streams  for  a  period  of 
one  month  is,  according  to  the  records  of  the  United  States  Geo- 
logical Survey,  about  900  cubic  feet  per  second.  During  shorter 
periods,  of,  say,  one  week,  of  extreme  low  water  the  volume  will, 
according  to  the  same  records,  not  exceed  400  cubic  feet  per 
second. 

The  population  upon  the  combined  area  of  the  two  rivers  below 
Binghamton  is  about  206,000,  of  which  about  78,000  resides  upon 
the  watershed  of  the  Chenango  above  Binghamton  and  88,000 
upon  the  watershed  of  the  Susquehanna  river  above  Binghamton. 
These  populations  give  a  resident  population  per  square  mile  upon 
the  combined  area  of  the  two  rivers  of  52.  Upon  the  Chenango 
the  population  is  49  per  square  mile  while  upon  the  Susequelianiia 
river  the  population  is  36  per  square  mile. 

Of  the  resident  population  upon  these  river  basins,  a  large 
majority  do  not  discharge  sewage  directly  into  the  streams.  That 
is,  they  are  provided  with  vaults,  cesspools  and  other  means  of 
disposal  of  sewage  whereby  it  is  not  discharged  directly  into  these 
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waters  but  percolates  through  the  soil  as  to  be  practically  or  wholly 
purified.  A  large  portion  of  the  population  does,  however,  dis- 
charge its  sewage  directly  into  these  waters  by  means  of  sewer 
systems,  private  drains  or  by  privy  vaults  and  cesspools  located 
directly  on  the  banks  or  over  the  streams. 

The  estimated  population  that  discharges  sewage  directly  into 
and  thus  contaminates  directly  the  tributaries  of  the  two  rivers 
below  Binghamton  is  75,000,  of  which  11,000  discharge  into  the 
Chenango  river  above  Binghamton  and  19,000  discharge  into  the 
Susquehanna  river  above  Binghamton.  This  is  equivalent  to  a 
direct  pollution  for  a  population  of  19  persons  per  square  mile 
for  both  rivers ;  6V2  population  per  square  mile  for  the  Chenango 
and  8  population  per  square  mile  for  the  Susquehanna  river. 

It  will  be  seen  from  the  above  figures  that,  whereas  on  the 
basis  of  total  population  per  square  mile  there  is  no  striking 
contrast  between  the  densities  of  total  population  per  square  mile 
on  the  two  branches  above  Binghamton  and  the  main  river  below 
Binghamton,  there  is  a  marked  contrast  in  the  relative  populations 
that  discharge  sewage  directly  into  the  river  at  the  three  points 
mentioned.  The  pollution  of  the  river  measured  by  this  latter 
standard,  below  Binghamton,  is  approximately  three  times  that 
of  the  Chenango  just  above  Binghamton,  and  about  two  and  a 
half  times  that  of  the  Susquehanna  river  just  above  Binghamton. 
In  other  words,  the  discharge  of  the  raw  sewage  of  Binghamton 
into  the  Susquehanna  increases  the  pollution  of  the  river  from 
two  and  a  half  to  three  fold. 

The  volume  of  fiow  of  both  the  Susquehanna  river  and  the 
Chenango  river  are  quite  variable.  During  floods  the  volume 
is  relatively  very  great,  while  during  very  dry  summer  seasons 
the  volume  is  correspondingly  small.  Over  a  series  of  years  the 
average  summer  flow  is  well  maintained  and  ample  to  dilute  the 
sewage  of  Binghamton  and  the  municipalities  above  her  on  the 
watershed,  sufficiently  so  that  no  nuisances  other  than  the  local 
ones  will  occur.  There  are  periods  aa  previously  stated  when  the 
combined  flow  of  the  two  rivers  is  only  900  cubic  feet  per  second 
for  a  period  of  one  month,  and  400  cubic  feet  per  second  for  a 
period  of  say  one  week. 

With  a  population  of  76,000  persons  contributing  raw  sewage 
above  this  iv^^^^  (^  the  river^  we  have,  on  a  basis  of  minimum 
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flow,   a  dilution  of  only   6V2  cubic  feet  per  second  for  1,000 
persons. 

With  the  population  of,  say  40,000  persons  discharging  raw 
sewage  from  Bingbamton  alone,  we  have  on  the  same  basis  of  flow, 
a  dilution  of  10  cubic  feet  per  second  for  1,000  persons.  This 
flow  of  the  river  at  these  times,  though  sufficient  to  prevent 
nuisances  if  the  sewage  be  discharged  in  a  manner  to  produce 
thorough  dispersion,  it  is  not  in  my  opinion  sufficient  to  prevent 
local  nuisances  with  the  sewage  discharged  through  outlets  as  at 
present  constructed  in  the  city. 

The  Susquehanna  river  below  Bingbamton  is  used  as  a  source 
of  water  supplies  by  a  number  of  municipalities.  Athens  and 
Sayre  are  the  first  and  principal  ones,  located  some  forty  miles 
below.  Others  such  as  Tonawanda,  Tunkhannock  and  some  ten 
municipalities  supplied  by  the  Spring  Brook  Water  Supply  Com- 
pany of  Wilkes-Barre  take  their  supply  from  the  river  at  certain 
seasons  of  the  year. 

It  is  eafe  to  say  that  no  municipalities  should  now  use  the 
Sojsquehanna  river  as  a  source  of  supply  without  preliminary  puri- 
fication. Sayre  and  Athens  are  provided  with  filter  plants.  The 
others  above  mentioned,  however,  are  not  at  this  time  provided 
with  municipal  filters,  but  use  tbe  raw  river  water  at  certain  dry 
seasons  of  the  year. 

In  order  to  protect  the  water  supplies  and  general  health  of 
these  municipalities,  it  is  necessary  that  the  Susquehanna  river 
as  with  other  rivers  of  the  State,  be  kept  in  as  pure  a  condition 
as  is  practicably  possible,  ilany  of  these  municipalities,  espe- 
cially the  smaller,  cannot  by  any  means  afford  purification  plants. 
Again  there  are  times  when  through  accident  or  otherwise,  a  filter 
plant  may  be  put  temporarily  out  of  service.  Finally  there  are 
some  communities  situated  only  a  short  distance  below  sewer  out- 
lets of  other  municipalities,  which  although  they  may  take  their 
water  supply  from  other  sources  than  the  river,  are  subject  to  the 
general  insanitary  influence  and  possibly  nuisances  arising  from 
such  sewer  outlets. 

From  the  foregoing  statement  of  facts  and  opinions  with  respect 
to  the  pollution  of  the  Susquehanna  river  by  tbe  city  of  Biugham- 
ton,  I  will  briefly  conclude : 

1.  That  the  sewage   pollution  of  the  Susquehanna   and  the 
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Chenango  river  above  Binghamton  by  the  various  municipalities 
situated  along  their  courses,  although  insufficient  at  the  present 
time  to  affect  in  a  materially  dangerous  degree  the  general  quality 
of  the  river  or  to  produce  at  times  local  nuisances  of  a  serious 
nature,  should,  on  account  of  the  growth  of  population  upon  these 
watersheds,  be  restricted  at  the  earliest  possible  time.  Consider- 
ing the  distance  of  the  points  of  pollution  above  Binghamton  and 
the  relative  dilution,  there  is  at  the  present  time  a  minimum 
danger  to  the  filtered  water  supply  of  Binghamton  if  the  filter 
plant  is  operated  at  the  highest  practicable  degree  of  efficiency. 

2.  That  the  amount  of  sewage  which  is  daily  being  poured  into 
these  rivers  by  the  city  increases  the  total  pollution  from  two  and 
a  half  to  three  fold.  This  pollution,  even  with  the  meet  advan- 
tageous arrangement  of  outfalls  is  fast  approaching  the  limit  of 
diluting  and  digestive  capacity  of  these  rivers.  It  is  well  known 
that  local  nuisances  occur  at  times  along  the  shores  of  these  rivers, 
esjKcially  during  low  flow,  and  that  these  moreover  are  worse 
along  the  Chenango  than  along  the  Susquehanna  river.  The  pollu- 
tion has  reached  the  point  when  a  purification  of  the  entire  sewage 
of  the  city  must  soon  be  introduced,  not  only  for  the  protection  of 
the  citizens  of  Binghamton  but  those  municipalities  situated  below 
her  along  the  river. 

3.  That  if  better  arrangements  for  discharging  the  sewage  into 
the  main  channels  of  these  rivers  are  introduced  by  properly  ex- 
tending all  outfall  sewers,  supplemented  if  necessary  by  fine 
screen,  these  local  nuisances  can  be  temporarily  avoided. 

4.  That  although  there  are  municipalities  situated  on  the  Sus- 
quehaima  river  below  Binghamton  within  a  distance  of  fifty  miles, 
that  use  the  water  of  this  river  for  a  public  supply,  no  municipali- 
ties within  a  hundred  miles  use  the  river  water  without  prelimi- 
nary  filtration.  Xotwithstanding  this,  however,  and  the  fact  that 
the  river  n^ceives  a  number  of  large  tributaries  the  waters  of 
which  are  relatively  much  purer  than  the  Susquehanna,  there 
may  be  danger,  at  times,  if  these  filter  plants  are  not  properly 
and  efficiently  operatcMl. 

5.  That  in  view  of  the  ultimate  requirement  for  sewage  puri- 
fication it  is  essential : 

(a)  That  methods  for  collecting  the  sewage  of  the  entire  city 
by  means  of  a  system  of  intercepting  sewers  and  for  a  purification 
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of  the  sewage  thus  collected  should  be  studied  without  delay  and 
plans  to  this  end  prepared  and  submitted  for  approval  to  the  State 
Department  of  Health  at  an  early  date. 

(b)  That  in  all  present  and  future  construction  of  sewers  upon 
grounds  of  economy  and  eflBciency  in  sewage  disposal  all  domestic 
sewage  be  collected  in  sanitary  sewers  so  designed  as  to  be  readily 
intercepted  and  led  to  future  purification  works. 

C.  That  in  order  to  secure  the  greatest  dilution,  dispersion  and 
digestion  of  the  sewage  after  discharge  into -the  river  it  is  essential 
that  all  discharge  sewers  be  carried  out  into  the  main  channel  of 
the  river  with  the  outlets  submerged  at  low-water  stage. 

In  view  of  these  conclusions  and  with  special  reference  to  the 
proposed  plans  for  the  Fourth  ward  outfall  sewer,  I  beg  to  recom- 
mend that  the  plans  be  approved  and  a  permit  be  issued  for  the 
«li?oharge  of  any  sewage  therefrom  into  the  waters  of  the  Susque- 
hanna river  under  the  following  conditions: 

1.  That  the  permit  be  issued  for  a  period  of  not  more  than 
three  years  subject  to  renewal  at  the  discretion  of  the  Commis- 
sioner of  Health  and  provided  that  all  of  the  conditions  of  this 
jx-rmit  shall  be  complied  with. 

2.  That  within  three  years  plans  for  a  system  of  intercepting 
sewTrs  to  collect  the  sewage  of  the  entire  city  together  with  plans 
for  a  disposal  plant  located  at  some  favorable  point  below  the  city, 
be  presented  to  the  State  Commissioner  of  Health  for  approval. 

3.  That  all  domestic  or  manufacturing  sewage  of  the  Fourth 
ward  that  is  now  or  may  become  tributary  to  this  outfall  sewer, 
be  collected  in  separate  sanitary  sewers,  so  designed  that  they  may 
be  later  intercepted  by  a  sanitary  intercepting  sewor  loading  to 
the  future  disposal  works  as  provided  under  condition  (3). 

4.  That  the  18"  sanitary  sewer  beneath  the  propos<Hl  op^'U  out- 
fall channel  be  carried  out  into  the  main  channel  of  the  river  with 
its  outlet  submerged  at  low-water  stage. 

Respectfully  submitted, 

THEODORE  HORTOX, 

Chief  Engineer 
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Permit 

Application  having  been  duly  made  as  provided  by  section  76 
of  the  Public  Health  Lslw,  as  amended  by  chapter  468  of  the  Laws 
of  1903,  pennisaion  is  hereby  given  to  the  common  council  of 
Binghamton,  X.  Y.,  to  discharge  sewage  from  the  Fourth  ward 
outfall  sewer  into  the  waters  of  the  Susquehanna  river  at  Bing- 
hamton within  the  municipality  of  Binghamton  in  accordance 
with  the  plans  accompanying  the  petition,  under  the  following 
conditions: 

1.  That  the  time  of  expiration  of  this  permit  shall  be  April 
1,  1910. 

2.  That  the  sanitary  sewage  of  the  portion  of  the  Fourth  ward, 
which  is  now  or  may  become  tributary  to  said  Fourth  ward  out- 
fall sewer,  shall  be  collected  in  separate  sanitary  sewers  into  which 
no.  storm  w^ater  shall  be  allowed  to  enter :  Said  separate  sanitary 
sewers  to  be  permitted  to  temporarily  discharge  into  the  Fourth 
ward  outfall  sewer  until  treatment  shall  be  required  as  under  con- 
dition (3)  of  this  permit. 

3.  That  said  separate  sanitary  sewers  shall  be  so  designed  as  to 
be  readily  intercepted  by  a  separate  sanitary  outfall  sewer  leading 
to  sewage  treatment  works,  as  provided  under  condition  (5)  of 
this  permit,  to  be  constructed  in  the  future  when  sudi  treatment 
works  shall  be  required  by  the  Commissioner  of  Health. 

4.  That  the  proposed  15-inch  pipe  sewer  beneath  the  outfall 
channel  be  extended  into  the  channel  of  the  Susquehanna  river 
with  its  outlet  submerged  at  low-water  stage. 

5.  That  before  the  expiration  of  the  time  of  this  permit,  plans 
for  a  complete  system  of  intercepting  sanitary  sewers  and  sewage 
treatment  works  for  the  collection  and  treatment  of  the  sew^age  of 
the  entire  city  at  a  site  favorably  located  below  the  city  shall  be 
submitted  by  the  city  of  Binghamton  to  the  State  Commissioner 
of  Health  for  his  approval. 

6.  That  the  time  of  this  permit  may  be  extended  at  the  discre- 
tion of  the  Commissioner  of  Health  provided  the  conditions 
thereof  have  l)oen  fully  complied  with. 

Xote. —  This  permit  to  become  operative  must  first  be  recorded 
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in  the  county  clerk's  oflSce  of  Broome  county,  in  which  the  outlet 
of  the  sewfer,  or  in  which  the  establishment  is  located. 

EUGENE  H.  POKTER, 

State  Commissioner  of  Health 
March  29,  1907. 


BOLIVAR 


On  Februarj'  7,  1907,  original  plans  for  sewerage  and  sewage 
disposal  for  the  village  of  Bolivar  were  approved.  Correspond- 
ence in  the  matter  follows : 

Albany,  X.  Y.,  February  6,  1907. 

EuGEXE    H.    PoBTER,    M.D.,    State    Commissioner    of   Health, 
Albany,  N.  Y.: 

Dear  Sir:  — An  application  for  approval  of  plans  for  a  sewer- 
age system  for  the  village  of  Bolivar,  Allegany  county,  was  re- 
ceived by  this  Department  on  December  8,  1906,  from  the  village 
and  after  carefully  examining  the  same,  I  beg  to  report  as 
follows : 

The  plans  were  properly  submitted  in  duplicate  and  were  ac- 
companied by  duplicate  copies  of  specifications  and  engineer's 
report.     The  plans  submitted  include: 

1.  One  cloth  moimted  general  map  of  sewer  system.  One  trac- 
ing map  of  sewer  system. 

2.  Two  sheets  of  profiles  of  sewers  on  profile  paper.  One  trac- 
ing cloth  copy  of  profiles. 

3.  One  sheet  of  details  of  sewer  appurtenances  on  tracing  cloth. 
Duplicate  sheet  of  these  details  of  sewer  appurtenances  on  tracing 
cloth. 

4.  One  sheet  of  detail  drawings  of  treatment  works  on  tracing 
cloth.  Duplicate  black  print  of  treatment  works  from  above 
tracing. 

The  proposed  system  shown  on  these  plans  is  designed  upon  the 
separate  system  and  includes  a  disposal  plant  for  the  purification 
of  the  sewage  before  discharging  into  the  Little  Genesee  river. 

The  village  of  Bolivar  is  situated  on  the  Little  Genesee  river 
about  twelve  miles  above  its  junction  with  the  Alleghany  river. 
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Its  present  population  is  about  1,500.  There  are  no  munici- 
palities of  over  500  population  on  the  Little  Grenesee  river  above 
or  below  Bolivar.  The  only  large  municipalities  on  the  Little 
Genesee  river  below  Bolivar  are  Olean  and  North  Olean,  w4th  a 
population  of  about  12,000,  situated  some  twenty  miles  below,  and 
the  village  of  Salamanca  with  a  population  of  6,000  situated 
some  forty  miles  below. 

The  village  is  supplied  with  a  public  water  system  owned  by  a 
private  company  which,  according  to  the  report  of  the  State  Water 
Supply  Commission,  supplies  about  350,000  gallons  per  day,  to 
some  1,250  consumers.  The  source  of  the  supply  is  not  stated. 
The  water  is  not  filtered.    • 

The  estimated  quantity  of  sewage  which  will  be  collected  by 
the  proposed  system  of  sewers,  upon  its  completion,  will,  accord- 
ing to  the  engineer's  report,  approximate  200,000  gallons  per  day. 
This  is  less  than  the  water  supply  consumption  according  to  the 
Water  Supply  Commission,  but  seems  a  reasonable  amount  for 
sewage  contribution  since,  with  an  assumed  rate  of  as  high  as 
150  gallons  per  capita  per  day,  the  sewage  from  the  total  pop- 
ulation would  not  amount  to  more  than  210,000  gallons.  This 
quantity  of  200,000  is  the  amount  for  which  the  treatment  works 
are  designed  and  should  accordingly  amply  provide  for  the  needs 
of  the  village  for  some  time  after  the  completion  of  the  system 
and  before  extension  to  the  treatment  works  would  be  required. 

Examination  of  the  plans  for  the  system  of  sewers  indicate, 
that  with  the  exception  of  a  section  of  sewer  on  Main  street  north 
of  Belmont  street  the  sizes,  grades  and  capacities  are  suitable  for 
the  present  and  future  growths  of  the  village;  that  ample  pro- 
visions have  been  made  for  cleaning,  flushing  and  ventilating  them 
in  a  satisfactory  manner ;  and,  that,  if  constructed  in  accordance 
with  the  accompanying  specifications,  they  should  operate  satis- 
factorily in  practice. 

In  regard  to  the  sewer  on  Main  street,  the  accompanying  letter 
of  the  consulting  engineer  to  ^Messrs.  Knight  &  Hopkins  will  ex- 
plain the  objections  which  he  has  taken  to  the  size  of  this  sewer, 
and  the  reply  to  this  letter  explains  the  reasons  of  the  engineers 
in  support  of  their  design.  They  state,  however,  that  '^  with  the 
above  explanations,  if  you  still  think  the  change  should  be  made' 
of  enlarflrinff  the  sewer,  wo  can  do  it  verv  readilv." 
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lifter  considering  the  reasons  of  the  engineers,  Knight  &  Hop- 
kiu5,  for  retaining  the  size  of  the  sewer  referred  to  at  6"  instead 
of  8",  as  suggested  by  me,  I  am  still  more  of  the  opinion  that 
the  change  to  8"  would  be  desirable.  The  reason  for  the  smaller 
sewer  suggested  bv  Knight  &  Hopkins  is  equivalent  to  saying: 
that  with  a  given  grade,  the  smaller  the  quantity  of  flow  the 
smaller  should  be  the  sewer  in  order  to  get  a  greater  ratio  of  depth 
of  flow  to  diameter  of  sewer  and  consequently  a  greater  velocity. 
This  can  be  done,  however,  only  at  a  sacrifice  of  good  velocities 
when  flowing  one-half  full  or  entirely  full.  It  is  accordingly 
better,  when  minimum  grades  are  at  stake,  to  increase  the  diameter 
so  that  when  flowing  one-half  full,  or  entirely  full,  the  sewer  will 
have  a  better  cleaning  velocity,  and  allow,  at  the  same  time,  for 
greater  facility  in  cleaning  of  these  sewers  when  this  is  required. 
In  case  the  flow  is  small  to  b^in  with,  automatic  or  hand  flushing 
can  be  resorted  to  during  the  early  years  the  sewer  is  in  use. 

The  plans  for  a  sewage  disposal  plant  comprise  a  septic  tank 
with  contact  beds  of  8  imits.  The  tank  has  approximately  eight 
hours'  detention  period,  which  is  practically  a  minimum  period 
for  proper  septic  action.  This  tank,  then,  while  having  no  appre- 
ciable factor  of  safety  as  to  size,  and  not  having  partitions  as  will 
admit  of  shutting  off  one  compartment  for  cleaning,  is  so  designed 
and  planned  as  to  be  easily  extended  in  the  future,  and  will,  if 
carefully  operated,  satisfactorily  provide  for  the  sewage  that  will 
be  tributary  to  it  for  some  years  to  come. 

The  contact  beds  have  a  combined  area  of  about  four-tenths  of 
an  acre.  The  beds  are  approximately  three  feet  deep,  which  is 
slightly  shallow,  according  to  best  modern  praHice,  for  contact 
beds,  and  consequently  will  give  a  capacity  somewhat  less  than 
beds  of  the  usual  four  feet  thickness.  Beds  of  such  a  depth 
should,  however,  easily  purify  500,000  gallons  per  acre  daily,  and 
accordingly  the  0.4  acre  of  beds  should,  if  properly  operated, 
purify  the  200,000  gallons  for  which  they  were  designed. 

In  view  of  the  foregoing,  I  recommend : 

(a)  That  the  plans  and  profile^  of  sewer  system  be  returned 
for  modification  in  the  size  of  tlie  ^fain  street  pewer  north  of 
Belmont  street  between  the  manhole  fir^t  south  of  Merritt  Hollow 
road  and  the  manhole  north  of  ilerritt  Hollow  road  first  west  of 
the  P.  S.  &  M.  K.  R. 
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(6)  That  as  soon  as  the  plans  are  again  submitted  with  above 
modifications  properly  made,  that  the  complete  plans  for  sewerage 
and  sewage  disposal  be  approved. 

Respectfully  submitted, 

THEODORE  HORTON^, 

Chief  Engineer' 

Albany,  X.  Y.,  February  8,  1907. 
Albert  J.  !Matson,  Esq.,  Village  Clerh,  Bolivar,  N.  Y.: 

Deak  Sir  :  —  I  am  returning  to  you  by  express  the  approved 
plans  for  the  sewerage  system  for  the  village  of  Bolivar. 

I  would  recommend  that  the  size  of  the  Main  street  sewer  north 
of  Belmont  street,  between  the  manhole  first  south  of  Merritt  Hol- 
low road  and  the  manhole  north  of  Merritt  Hollow  road  first  west 
of  the  P.  S.  &  ]M.  R.  R.  be  changed  from  6"  to  8". 

I  have  notified  the  engineers  that  the  plans  have  been  returned 
to  you  and  that  they  have  been  approved  subject  to  this  change. 

Inclosed  herewith  you  will  find  permit  which  should  be  filed 
in  the  county  clerk's  office  as  required  by  law. 

Very  respectfully, 

EUGEXE  H.  PORTER, 

Commissioner  of  Health 

On  February  7,  1907,  a  permit  for  the  discharge  of  effluent 
from  the  sewage  disposal  plant  for  Bolivar  was  issued  under  the 
following  conditions : 

1.  That  the  onlv  sewacre  sliall  be  that  of  the  effluent  from  the 
disposal  works  for  which  plans  are  included  in  the  above  system. 

2.  That  both  the  sewers  and  the  disposal  system  used  for  such 
discharge  shall  be  built  in  full  conformity  with  the  plans  herein 
referred  to,  or  such  as  may  be  subsequently  approved  by  the  State 
Department  of  Health. 

3.  That  the  length  of  time  after  the  receipt  of  notice  of  revo- 
cation of  this  permit,  -within  which  the  discharge  of  sowa2:e  from 
this  svstem  shall  be  discontinued,  shall  be  one  vear,  in  accordance 
with  section  78  of  the  Public  Health  Law. 

4.  That  this  permit  shall  be  revocable  at  any  time  when,  in 
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the  judgment  of  the  State  Commissioner  of  Health,  an  appreciable 
pollution  of  the  stream  shall  be  caused  or  the  operation  of  the 
disp<.>$al  plant  shall  be  unsatisfactory. 


BRONXVILLE 


Plans  for  house  sewers  and  connections  comprised  in  the  sewer 
system  of  the  Lawrence  Park  district,  which  was  taken  over  by 
the  village  trustees,  were  approved  on  February  12,  1907.  A 
plan  for  a  sewer  in  DeWitt  avenue  was  approved  on  July  23, 
11M)7,  and  a  p<^rmit  was  issued  allowing  the  collection  and  delivery 
of  sewage  by  said  sewer  into  the  sewage  disposal  plant  at  Bronx- 
ville. 


CASTILE 


On  January  13,  1905,  amended  plans  for  a  proposed  sew^r 
system  were  received  at  the  Department,  referred  to  the  Con- 
sulting Engineer,  examined  and  returned  to  the  village  authorities 
February  23,  1905,  for  correction. 

The  revised  plans  were  filed  with  the  Department  on  May  19, 
1905,  and  had  been  approved  tentatively  except  as  to  minor  de- 
tails and  except  as  to  the  location  of  the  sewage  disposal  plant. 

On  September  16,  1907,  revised  plans  for  sewerage  and  sewage 
disposal  were  submitted  for  approval. 

These  plans  were  approved  on  September  26,  1907,  and  a  per- 
mit was  issued  to  the  board  of  sewer  commissioners  of  Castile, 
allowing  the  discharge  of  effluent  from  the  sewage  disposal  plant 
into  Wolf  creek. 


ELMIRA 

Albany,  X.  Y.,  April  23,  1907. 

Dr.  Eugene  II.  Porteil,  State  Commissioner  of  Health,  Albany, 
y.  Y.: 

De-vb  Sib: —  In  the  matter  of  plans  for  extensions  to  the  sewer 
system  of  the  city  of  Elmira,  I  bog  to  state  that  on  March  15th, 
a  map  was  submitted  by  the  assistant  and  acting  city  (ugineer, 
Thiirber  A.  Brown,  showing  plans  for  new  sewers  on  First  street, 
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Church  street  and  Hoffman  street,  in  the  district  west  of  Hoff- 
man's creek;  on  Fourth  street,  between  Davis  and  Walnut;  on 
Linden  place,  between  Pratt  and  Oak  streets,  in  the  district  east 
of  the  D.,  L.  and  W.  E.  E. ;  on  Gregg  street,  in  the  second  ward, 
and  on  Mt.  Zoar,  Jefferson,  Home  and  Keefe  streets,  in  the  section 
of  the  city  lying  south  of  the  Chemung  river. 

The  city  of  Elmira  is  situated  on  the  Chemung  river  in  the 
central  part  of  Chemung  county.  Its  present  population  is  about 
35,000.  This  population  is  somewhat  less  than  that  shown  by 
the  census  of  1900,  though  the  city  showed  an  increase  in  popula- 
tion of  5,000  from  1890  to  1900.  Waverly,  the  next  munici- 
pality of  any  considerable  size  on  the  Chemung  below  Elmira,  has 
a  population  of  5,000,  and  is  situated  seventeen  miles  below  at 
the  Pennsvlvania  State  line. 

The  water  supply  for  Elmira  is  derived,  mainly,  80  to  90  per 
cent,  from  the  Chemung  river  and  is  in  charge  of  the  municipal 
water  commissioners.  The  water  is  filtered  through  twenty-one 
Jewell  mechanical  filters  and  supplies  over  90  per  cent,  of  the 
j>oi)ulation.  The  water  consumption  is  from  4.5  to  6.5  million 
gallons  daily. 

The  sewer  system  of  the  city  is  of  the  combined  type  and  was 
constructed  in  1883-5.  There  are  two  outlets  discharging  into 
the  Chemung  river.  One  outlet  carrying  all  of  the  sewage  and 
storm  water  from  the  portion  of  the  city  lying  north  of  the  river 
is  located  between  eTudson  street  and  Newton  creek,  and  is  a  brick 
sewer  53  bv  69  inches  in  diameter.  ■  The  other  outlet  sewer,  which 
carries  all  the  sewage  and  storm  water  from  the  portion  of  the 
city  lying  south  of  the  river,  discharges  into  the  Chemung  at  the 
foot  of  Luee  street  and  is  a  brick  sewer  30  by  45  inches  in 
diameter. 

In  view  of  the  increasing  pollution  of  the  Chemung  river  by 
the  cities  along  its  course,  it  is  evident  that  the  treatment  of  the 
sewagti  of  Elmira  before  its  discharge  into  the  Chemung  river  will 
at  some  future  time  beK'oine  imperative.  It  is  therefore  advisable 
that  as  far  as  pos>il)le  tlie  future  eonstruetion  of  sewers  in  the 
city  should  be  carried  on  in  such  manner  as  to  minimize  the  diffi- 
culty of  separating  sanitary  or  domestic  sewage  which  will  eventu- 
ally require  purification  from  the  storm  water  sewage  which  will 
not  require  treatment  before  discharge. 
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In  ordt-r  to  accomplish  this  in  the  most  effective  way  and  with 
the  least  expense  to  the  city,  I  should  recommend  that  certain 
boundaries  be  established  around  the  present  sewered  districts 
of  the  city  beyond  which  it  shall  be  required  by  the  Department 
that  new  sewers  or  sewer  extensions  be  so  planned  that  all  sewers 
which  ree^eive  sewage  shall  not  receive  any  storm  water,  i.  e.,  there 
>hall  be  a  complete  separation  of  storm  water  and  sewage  in  differ- 
ent pipes  or  conduits. 

On  the  north  side  of  the  river  I  would  recommend  that  these 
boundaries  be,  roughly,  Hoffman  street,  Eoe  avenue,  Thurston 
5=treH>t  and  Xewton  creek,  on  the  w^st,  north  and  east. 

In  regard  to  the  proposed  sewers  on  the  north  side  of  the  river, 
for  which  plans  are  now  presented  for  approval,  the  Fourth  street. 
Linden  place  and  Gregg  street  sewers  are  evidently  intended  to 
serve  as  combined  sewers.  Since  these  streets  are  within  the  sew- 
ered districts  and  the  sewers  planned  are  short  extensions  to  the 
present  system,  of  adequate  grade  and  capacity,  I  w^ould  recom- 
mfnd  that  the  plans  for  these  three  sewers  be  approved  as  pre- 
sented. 

In  regard  to  the  proposed  sewers  on  First  street,  Church  street 
and  Hoffman  street,  on  the  north  side  of  the  river,  I  would  recom- 
mend that  the  plans  for  these  sewers  be  returned  for  further  con- 
sideration by  the  city  authorities  with  a  view  of  determining 
whether  their  design  shall  be  modified  or  they  shall  be  finally 
presented  in  their  present  form  as  plans  for  separate  or  sanitary 
sewers  into  which  no  storm  water  shall  be  admitted. 

The  question  of  modifying  the  design  of  sewers  in  the  outer 
districts  of  the  city  so  as  to  change  from  the  combined  to  the  sepa- 
rate system  is  a  matter  requiring  considerable  study.  At  this 
time,  however,  and  in  view  of  the  fact  that  the  proposeel  sewers 
on  the  south  side  of  the  river  in  Home,  Keefe,  Mt.  Zoar  and 
Jefferson  streets  are  extensions  to  a  present  combined  system  of 
sewers,  I  should  recommend  that  the  plans  for  the  above  proposed 
se^wers  on  the  south  side  of  the  river  be  approved  as  presented. 

Respectfully  submitted, 

THEODORE  IIORTOX, 

Chief  Knf/iiiccr, 
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Albany,  X.  Y.,  April  24,  1907. 
Board  of  Public  Works,  Elmira,  N.  If.: 

Gentlemen:  —  I  am  herewith  inclosing  permit  for  the  dis- 
charge of  sewage  from  sewers  in  the  following  streets  in  the  city 
of  Elmira,  in  accordance  with  the  application  and  plans  recently 
submitted  by  Assistant  and  Acting  City  Engineer,  Thurber  A. 
BroAvn:  Fourth  street,  between  Davis  and  Walnut;  Linden  place, 
between  Piatt  and  Oak  streets;  Gregg  street;  Mt.  Zoar  strt^et; 
Jefferson  street.  Home  street,  and  Keefe  street. 

Under  separate  cover  I  *am  sending  approved  plans  for  above 
sewers,  which  approval,  as  in  the  case  of  the  p(^rmit  issued  and 
for  reasons  hereinafter  noted,  does  not  include  approval  of  the 
stwcrs  in  First  street.  Church  street  and  Hoffman  street. 

Following  out  the  general  policy  of  this  Department  regarding 
stream  pollution  and  under  authority  of  the  provisions  of  the 
Public  Health  Law  relating  to  stream  pollution,  I  have  adopted 
the  recommendations  contained  in  the  inclosed  copy  of  the  report 
of  the  Consulting  Engineer  and  the  future  approval  by  this  De- 
partment of  plans  for  sewers  in  the  city  of  Elmira  will  be  con- 
sidered in  accordance  with  the  outline  presented  in  said  report. 

I  am,  therefore,  withholding  approval  of  the  plans  for  sewirs 
in  the  district  west  of  Hoffman's  creek  until  further  connnunicated 
with  by  your  board.  A  permit  for  the  discharge  of  sewage  from 
these  proposed  sewTrs  will  be  issued  when  plans  are  received 
showing  that  no  surface  drainage  or  storm  water  is  to  be  admitted, 
or  when  plans  arc  received  accompanied  by  a  statement  that  the 
sewers  are  intended  to  serve  onlv  as  sanitary  sewers  and  nor  as 

*■'  V 

combined  sewers. 

The  ap])roved  plans  for  sewers  as  noted  above  are  hereby  re- 
turned. The  map  returned  is  a  copy  of  the  map  submitted,  the 
original  being  retained  at  this  office. 

In  the  matter  of  the  report  of  public  sewer  systems  required  by 
section  70  of  the  Public  Health  Law,  T  beg  to  state  that  I  have 
accepted  and  placed  on  file  the  report  and  accom])anying  map  of 
the  sewer  svstem  of  the  <*itv  of  Elmira  as  it  existed  on  INfav  7, 
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1903,  which  was  recently  submitted  to  this  Department  by  Mr. 
Thiirber  A.  Brown,  Assistant  and  Acting  City  Engineer. 

Very  respectfully  yours, 

EUGEXE  H.  PORTER, 

Commissioner  of  Health 

Plans  for  combined  sewers  in  Fourth  street,  Linden  place, 
Washington  street,  Mt.  Zoar  street,  Jefferson  street.  Home  street, 
and  Keefe  street  were  approved  on  April  24,  1907. 


EASTVIEW 

Westchester  County  Almshouse 

Albany,  N.  Y.,  February  28,  1907. 

Eugene    H.    Porter,    M.D.,    Staie    Commissioner   of   Health, 
Albany,  N.  Y.: 

Dear  Sir  : —  In  the  matter  of  revised  plans  for  sewage  disposal 
for  the  Westchester  county  almshouse,  which  are  before  the  De- 
partment for  approval,  I  beg  to  report  as  follows : 

The  original  plans,  which  were  approved  June  20,  1906,  show 
a  septic  tank  of  the  following  dimensions:  length,  30  feet;  width, 
10  f€»et,  and  effective  depth,  6  feet  8  inches.  The  revised  plans 
.•*how  a  modification  of  these  dimensions  as  follows:  Length,  30 
feet;  width,  12  feet,  and  depth,  5  feet  2  inches. 

It  thus  appears  that  the  only  change  in  the  plans  for  this  dis- 
posal plant  is  in  the  cross-sectional  measurements  of  the  septic 
tank,  and  the  figures  of  the  revised  plans  indicate  that  its  effective 
area  is  slightly  greater  than  the  effective  area  of  the  original  plans. 
The  depth  in  either  case  is  sufficient  and  I  am  of  the  opinion  that 
the  septic  tank,  as  shown  upon  the  revised  plans,  will  be  as 
effective  as  that  shown  upon  the  original  plans. 

I  therefore  recommend  that  the  revised  plans  be  approved. 

Respectfully  submitted, 

THEODORE  HORTON, 

Chief   Engineer 


On  February  28th  the  revised  plans  were  approved. 
Subsequently  a  communication  was  received  from  the  designing 
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engineer  stating  that  the  original  plans  were  followed  in  the  con- 
struction of  the  plant. 


FORT  EDWARD 

The  following  correspondence  is  self-explanatory: 

Fort  Edwaed,  X.  Y.,  December  17,  190G. 
State  Commissioner  of  Health,  Albany,  N.  Y.: 

Dear  Sir:  —  The  village  of  Fort  Edward,  X.  Y.,  through  its 
board  of  trustei^s,  hereby  makes  application  to  you  for  pennission 
under  the  Public  Health  Law,  section  76,  to  construct  a  system 
of  sewers  for  the  village  according  to  plans  approved  by  the  State 
Commissioner  of  Health,  February  25,  1903,  and  to  postpone, 
until  such  time  as  you  may  determine,  the  construction  of  the 
disposal  plant  shown  in  the  plans. 

The  estimated  cost  according  to  these  plans  is,  for  sewers, 
$55,000,  septic  tank,  $7,400,  contact  bed.s  $11,000.  It  is  the 
belief  of  the  trustees  that  the  public  health  of  the  village  would 
be  subserved  by  the  construction  of  the  sewers  and  that  the  location 
of  Fort  Edward  is  favorable,  both  as  to  the  large  minimum  flow 
of  the  Hudson  river  and  the  absence  of  any  municipalities  for  a 
considerable  distance  below,  to  the  granting  of  this  request,  while 
the  diminished  cost  to  the  village  will  tend  to  secure  a  favorable 
vote  for  the  construction  work. 

Respectfully  submitted, 

DAXIEL  11.  KEATIXG, 

Presidetit 

Attest  : 

James  il.  ^IrKUAY, 

VlUar/c  ilerl' 
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Albany,  N.  Y.,  January  30,  1907. 

Eugene    IT.    Porter,    M.D.,    State    Commissioner    of   Health, 
Albany,  S.  Y.: 

Dear  Sir: — On  December  17,  190G,  an  application  was  re- 
ceived from  the  authorities  of  the  village  of  Fort  Edward  for  per- 
mission to  construct  a  sewerage  sy.stein  for  said  village  in  accord- 
ance with  plans  approved  by  the  State  Commissioner  of  Health, 
February  25,  1903,  but  with  j)ermission  to  postpone,  until  such 
time  as  the  commissioner  mav  dot  carmine,  the  construction  of  the 
disposal  plant  shown  on  said  approved  plan. 

Since  the  date  of  this  application,  Mr.  F.  E.  Crane,  C  E.,  in 
charge  of  plans  and  proi)osed  construction,  called  in  person  at  the 
Departmont  and  furnished  information  in  support  of  said  appli- 
cation. On  January  20,  1907,  ilr.  Crane  and  members  of  the 
village  government  called  on  the  Department  and  sul)mitt€d 
further  information  and  made  urg^•nt  request  that  a  decision  be 
given  at  the  earliest  practicable  time. 

The  claims  advance<l  in  behalf  of  their  j>etition  are: 

(a)  On  grounds  of  excessive  cost  and  present  high  bondal  in- 
debtedness of  the  village. 

(b)  That  other  municipalitic*s  on  the  Hudson  and  tributaries 
above  and  below  Fort  Edward  cause  equal  or  greater  pollution  of 
the  river  than  does  Fort  Edward,  and  consequently  they  feel  that 
they  are  being  in  a  measure  discriminated  against. 

(c)  That  cities  or  villages  below  Fort  Edward  on  the  Hudson 
river  generally  do  not  use  the  unfiltered  river  water  for  the  public 
water  supply. 

It  appears  from  a  review  of  the  facts  presented  to  me  and 
records  filed  in  the  Department  that  plans  for  a  complete  sewerage 
system,  including  disposal  plant,  were  approved  in  1903,  but  that 
no  construction  has  up  to  this  time  been  started.  The  total  esti- 
mated cost  of  the  complete  works  are  as  follows: 

Sewf  r  system $57,000 

Septic  tank 7,500 

Contact  beds 11,000 


.<_ 
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It  appears  further  that  notwithstanding  the  alleged  financial 
burden  of  these  proposed  improvements  the  village  has  voted  a 
bond  issue  of  $80,000  to  pay  for  these  works. 

As  to  the  comparative  pollution  of  the  Hudson  river  below  the 
village  of  Fort  Edward,  and  other  municipalities  along  its  shores, 
it  appears  that  the  proposed  cx)ustruction  of  the  State  Barge  Canal 
will  cause  not  only  a  marked  difference  between  the  results  of 
pollution  by  the  sewage  from  Fort  Edward  and  that  caused  by 
other  municipalities  along  the  Hudson  river,  but  that  this  con- 
struction will  prodT*3e  a  very  different  result  than  was  anticipated 
at  the  time  these  plans  were  approved.  The  plans  of  the  State 
Engineer  in  regard  to  the  construction  of  the  Barge  Canal  during 
the  coming  year  or  two  will,  when  carried  out,  result  in  raising 
the  low-water  level  of  the  Hudson  river  some  few  feet  in  height, 
and  will  create  to  a  considerable  extent  a  resen'oir  or  basin  which 
would  have  a  considerable  effect  upon  the  proposed  discharge  of 
s<^wage  from  Fort  Edward.  In  other  words,  the  discharge  of  raw 
sewage  at  the  upper  end  of  such  a  basin  will  without  purification 
result  in  the  deposition  of  suspended  matter  in  the  sewage  and 
tend  in  a  marked  degree  toward  the  production  of  unsanitaiy 
conditions  of  the  river  below  the  village. 

In  regard  to  the  question  of  mimicipalities  located  on  the  Hud- 
son river  and  using  the  same  as  a  source  of  water  supply,  it 
a])pears  from  the  statistics  of  the  State  Department  of  Water 
Supply  that  the  following  municipalities  below  Fort  Edward  use 
the  Hudson  river  for  their  source  of  water  supply  and  to  what 
extfnt  the  Hudson  water  is  filtered. 

Mtinici polities  below  Fort  Edward  using  the  Hudson  river  as  a 

source  of  wafer  supply, 

T>i»<w>  i:^..^«->  '^ilt<fR«i  or 

P'a^  '^^"•^^*  unfilter.:cl 

Waterford Kiver    (Hudson) Unfiltered 

Troy Lake  and  river  (Hudson) Unfiltered 

Rensselaer River   (Hudson)    Filtered 

Watervlit  t River   (Hudson)    Filtered 

Albany River  and  ore(  ks Filtered 

Hudson Stream  and  river Filtered 

Poughkecpsie River Filtered 
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From  the  foregoing  it  is  evident: 

( a )  That  since  the  people  of  Fort  Edward  have  voted  a  bond 
issue  of  the  full  amount  of  construction  with  a  margin  of  $5,000 
in  excess  thereof,  the  claim  of  financial  burden  of  constructing 
the  complete  disposal  works  is  not  well  founded,  and  that  even  if 
it  were  advisable  to  cut  out  a  portion  of  the  complete  sewerage 
works,  it  is  more  necessary  to  omit  a  portion  of  the  sewerage 
system  than  any  portion  of  the  sewage  disposal  works. 

(b)  That  the  conditions  surrounding  this  question  with  respect 
to  Fort  Edward  are  very  different  than  those  affecting  other 
municipalities  which  at  present  pollute  the  Hudson  river  in  so  far 
as  the  Barge  Oanal  will  create  at  low  water  a  basin  or  reservoir 
at  the  head  of  which  will  be  discharged  sewage  or  effluent  from  the 
sewerage  works  of  Fort  Edward. 

(c)  That  there  are  some  two  or  throe  municipalities  below 
Fort  Edward  that  take  their  supply  from  the  Hudson  river  un- 
tiltered,  and  that  there  are  about  four  or  five  municipalities  that 
take  their  supply  from  the  same  river  after  treatment  by  filtration. 

In  consideration  of  these  facts  I  beg  to  recommend  that  the 
jsystem  of  sewerage,  including  the  complete  works  for  sewage  dis- 
])0?al.  be  required  to  be  constructed  by  the  village  of  Fort  Edward 
in  accordance  with  the  original  plans  and  approval  thereof  by  the 
State  Department  of  Health. 

Very  respectfully, 

THEODORE  HORTOX, 

Chief  Engineer 


Amsterdam,  X.  Y.,  August  0,  1907. 

Sfafr  Department  of  Health,  Albany,  N,  Y.: 

Gkxtlemex: — The  village  of  Fort  Edward,  X.  Y.,  requests 
me  to  submit  revised  plans  of  sewerage  for  that  village  to  your 
Department  for  approval.  Prints  of  the  system,  pumping  plant, 
disposal  works,  including  septic  tank  and  sand  filter  beds,  are 
inclosed. 

These  revised  plans  contain  the  following  changes  from  the 
plans  now  on  file : 

The  sewers  are  designed  for  house  wastes  only  and  consist  of 
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40,683  feet  of  sewers  from  8  to  12  inches  in  diameter.  The  entii^ 
sewage  is  brought  to  the  Hudson  river  at  Old  Fort  street  and 
carried  across  the  east  branch  of  this  river  by  gravity  in  a  ten- 
inch  iron  pipe,  to  a  pump  well  located  on  the  island.  From  this 
pump  well  two  four-inch  centrifugal  pumps,  each  direct  con- 
nected to  and  driven  by  a  motor,  will  force  the  sewage  to  a  gi'it 
chamber  29^/^  feet  above  the  bottom  of  the  well.  The  sevra^? 
will  then  pass  through  a  double  septic  tank  into  a  dosing  chamber. 
Automatic  syphons  will  then  send  it  to  four  sand  filter  beds,  all 
located  on  the  island.  The  soil  of  the  island  is  suitable  for  form- 
ing the  beds  but,  for  the  filtering  material,  sand  will  be  drawn  in. 
With  about  ^ight  miles  of  sewers  it  is  estimated  that  the  ground 
water  can  be  kept  within  240,000  gallons  per  day.  The  popula- 
tion of  the  village  at  present  is  estimated  at  4,000.  Within  the 
next  five  or  six  years  it  is  estimated  that  probably  160,000  gallons 
of  sewage  will  be  furnished  by  the  village.  The  septic  tanks  have 
a  capacity  of  135,000  gallons  or  a  detention  period  of  eight  hours 
for  the  above  amount  of  sewage  and  ground  water.  Should  the 
future  flow  of  sewage  require  greater  septic  capacity  another  tank 
can  be  located  on  each  side  of  those  planned,  and  operated  in 
connection  with  them.  The  sand  filter  beds,  four  in  number, 
cover  two  acres  of  ground.  Each  acre  will  be  required  to  treat 
200,000  gallons  of  sewage  and  ground  water  per  day,  and  as  re- 
quired in  the  future,  other  beds  can  be  constructed  on  the  island. 
The  ojxrating  devises  are  automatic  as  far  as  practicable  and  at 
all  stagts  the  flow  is  controlled  by  valves  and  overflows. 

Respectfully  submitted, 

F.  E.  CRAXE,  C.  E. 


Albany,  X.  Y.,  Srptembe?-  3,  1907. 

EuGKNE    IT.    PoRTKR,    if.!).,    Stcife    Commissioncr    of    Health, 
Albany,  X,    V.: 

Dear  Sir: —  I  licir  to  report  on  my  exainiiiation  of  the  amended 
plans  for  sowers  aii<l  ^^c-wag^*  disposal  for  the  village  of  Fort  Ed- 
ward, AVashin^ton  oounty.  The  plans  w<^re  received  at  this  De- 
partment on  August  24th  from  Mr.  F.  E.  Crane,  C.  E.,  who,  as 
engineer  for  the  village,  asked  that  the  plans  be  approved. 
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A  plan  for  sanitary  sewers  and  a  sewage  disposal  plant  for 
the  village,  prepared  by  Mr.  Crane,  was  approved  by  this  Depart- 
ment on  February  20,  1903.  The  system,  however,  was  not  con- 
structed and  the  plans  now  before  the  Department  propose  several 
change  s  in  the  original  design  as  approved  and  on  file : 

1.  The  diameter  of  many  of  the  sewers  is  reduced  on  account  of 
the  fact  that  it  is  now  proposed  to  exclude  roof  water  from  the 
system,  whereas  under  the  former  plan,  roof  water  in  a  consider- 
able portion  of  the  village  was  to  be  cared  for  by  the  sanitary 
sewers. 

2.  The  location  of  the  disposal  plant  is  changed  from  a  point 
near  the  foot  of  Old  Fort  street,  near  the  east  bank  of  the  Hudson, 
to  a  point  on  an  island  in  the  river  opposite  Old  Fort  street.  This 
forms  an  admirable  situation  for  a  sewage  disposal  plant,  for 
although  the  upper  end  of  the  island  is  a  residential  district,  the 
site  of  the  disposal  plant  is  about  1,000  feet  distant  on  the  lower 
end  of  the  island  which  is  not  built  up  and  is  separated  from  the 
upper  end  by  a  high  railroad  embankment. 

3.  The  character  of  the  disposal  plant  is  altered  to  this  extent, 
that  whereas  under  the  first  design,  septic  tank  treatment  was 
to  be  supplemented  by  contact  bed  treatment,  the  present  design 
contemplates  septic  action  followed  by  intermittent  sand  filtration. 
This  change  is  made  possible  because  of  the  greater  area  available 
on  the  island  for  the  less  expensive  method  of  sand  filtration. 

4.  It  is  not  proposed,  imder  the  plans  now  before  the  Depart- 
ment, to  construct  as  many  lateral  sewers  as  were  showTi  on  the 
original  plan. 

In  regard  to  the  sizes  and  capacities  of  sewers  in  the  proposed 
system,  it  would  appear  that  the  capacity  of  the  12  inch  trunk 
sewer  on  Broadway,  from  Washington  street  to  Montgomery  street, 
is  suificient  to  serve  the  future  increased  population  which  may 
reasonably  be  expected;  also,  it  seems  probable  that  the  12  inch 
trunk  sewer  through  Notre  Dame  street,  State  street  and  Broad- 
way to  Montgomery  street,  would  not  be  overtaxed  within  the  life 
of  the  present  system;  the  main  trunk  sewer,  however,  which  is 
to  carry  the  sewage  of  the  entire  village  from  the  junction  of  the 
two  above-mentioned  sewers  at  the  intersection  of  ]\Iontgomery 
street  and  Broadway  to  the  manhole  at  the  foot  of  Old  Fort  street, 
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appears  to  be  inadequate  in  capacity.  The  population  of  the  vil- 
lage in  1900  was  3,521;  in  1902,  3,830;  in  1905,  3,806;  and  in 
1907  is  estimated  at  about  3,900  or  4,000.  This  shows  an  average 
increase  in  population  of  about  2  per  cent,  per  annum. 

However,  from  a  study  of  the  industrial  conditions  in  the  vil- 
lage it  is  not  thought  that  such  a  rate  of  increase  will  continue  but 
it  is  probable  that  a  population  of  at  least  5,000  will  be  reached 
within  the  period  during  which,  from  an  economic  standpoint, 
it  would  be  well  to  provide  sewerage  facilities  under  the  present 
design. 

On  the  basis  of  5,000  persons  ultimately  contributing  to  the 
entire  system,  allowing  100  gallons  per  person  as  the  average 
rate  and  200  gallons  per  person  as  the  maximum  rate  of  contri- 
bution and  making  due  allowance  for  ground  water  infiltration, 
it  will  be  found  that  the  diameter  of  the  main  trunk  sewer  on 
^Montgomery  and  Old  Fort  streets,  if  laid  on  the  proposed  grade 
of  0.12  per  cent,  and  flowing  two-thirds  full,  should  be  15  inches 
instead  of  12  inches  as  shown  on  plans. 

In  other  respects  the  sizes,  grades  and  capacities  are  adequate 
and  the  system  well-designed.  In  several  cases,  8-inch  sew^ers  are 
designed  with  grades  of  0.32  jier  cent.,  but  in  all  such  cases  flush 
tanks  are  provided  at  the  ends  of  the  sewers,  and  if  properly 
operated  will  probably  ])rcveiit  stop])ages  in  these  rather  flat 
sewers. 

The  location  of  the  disposal  plant  as  shown  on  the  amended 
plan  is  much  better  than  that  shown  on  the  original  plan. 

The  capacity  of  the  septic  tank  is  sutlieii  nt  to  care  for  sewage 
from  the  population  which  it  is  expt^'ted  will  be  connected  with 
the  system  during  the  next  six  or  eight  years,  after  making  a  fair 
allowance  for  ground  water.  It  might  be  suggCj^tMl  that  especial 
l)rovision  for  water-tight  sewer  joints  be  made  in  the  specifica- 
tions for  s(  wer  construction  in  all  portions  of  the  village  where  the 
ground  water  level  is  high.  Ortainly  with  such  provision,  if 
eloselv  followed,  and  probablv,  also,  undf  r  ordinarilv  careful 
construction,  the  infiltration  of  ground  water  may  l)e  kept  down 
to  a  much  smaller  quantity  than  240,000  gallons  \)ev  day  in  the 
fight  miles  of  pro|x>sed  sewers.     If  this  be  so,  then  the  capacity  of 
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the  septic  tank  is  evidently  sufficient  for  the  scope  of  the  present 
design. 

The  septic  tank  and  sand  filter  beds  are  so  arranged  that  they 
may  easily  be  enlarged  if  future  sewage  contribution  demands 
greater  operating  capacity.  The  sand  filter  beds  are  designed 
with  proper  depth,  area  and  arrangement  to  efficiently  treat  the 
septic  sewage  at  the  rate  of  200,000  gallons  per  acre  per  day 
rrquired,  provided  a  satisfactory  sand  is  used. 

X<:»  data  as  to  the  sand  to  be  used  in  the  filters  or  schedule  of 
operation  of  the  filters  accompanies  the  engineer's  report  regard- 
ing the  dosing  of  the  sand  filters,  giving  effective  size  and  imi- 
formity  coefficient  of  the  sand,  the  void  capacity  in  the  sand,  the 
size  of  the  dose*  proposed,  etc. 

It  is  understood  that  the  specifications  for  the  original  sewer 
system  with  slight  modifications  are  to  govern  the  construction 
of  the  amended  sewer  system,  but  the  specifications  for  the  s(  wage 
disposal  plant,  which  did  not  accompany  the  plans,  should  be  sul)- 
mitted  before  final  approval. 

In  view  of  the  foregoing,  I  would  recommend  that  the  plans  be 
n  rnnicd  to  the  designing  engineer  accompanied  by  the  statement 
that  the  plans  will  be  approved  by  this  Department  when  sub- 
mitted in  duplicate  with  the  following  corrections  made  and  the 
following  ouiissions  supplied: 

1.  The  main  trunk  sewer  from  the  intersection  of  Broadway 
and  M()ntgomerv  street,  to  the  manhole  at  the  foot  of  Old  Fort 
street,  should  be  increased  in  diameter  from  12  inches  to  15 
inches. 

2.  Details  as  to  the  size,  uniformity,  quality,  etc.,  of  the  sand  to 
be  used  in  the  filter  beds  as  well  as  a  description  of  the  i)roposed 
operation  of  the  beds  should  be  submitted. 

3.  Sj^ecifications  of  the  disposal  plant  should  aceoinpaiiy  the 
plans. 

Respectfully  submitted, 

H.  B.  CLEVELAXI), 

Assisfani  Sanitary  Engineer 
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Albany,  N.  Y.  September  4,  1907. 
F.  E.  Crane,  C.  E.,  Amsterdam,  N.  Y,: 

Deah  Sir:  —  In  the  matter  of  the  amenJod  plans  for  seweraire 
and  sewage  disposal  at  Fort  Edward  which  were  recently  sub- 
mitted to  this  Department  for  approval,  I  beg  to  inform  you  that 
th(se  plans  have  been  examined  by  the  Engineering  Division  of 
this  Department  and  a  copy  of  the  engineer's  report  on  said  exami- 
nation is  inclosed  herewith. 

The  plans  are  this  day  returned  to  you  for  correction,  under 
separate  cover.  Upon  a  resubmission  of  the  plans,  with  the  correc- 
tions made  and  the  omissions  supplied  which  are  noted  in  the 
accompanying  report  on  their  examination,  the  plans  will  bo 
approved  and  a  permit  issued  for  the  discharge  of  the  effluent 
from  the  sewage  disposal  plant  into  the  Hudson  river. 

^'ery  res^x^ctfully, 

EUGENE  II.  PORTER, 

Commisswiier  of  Health 

On  September  17,  1007,  the  revised  plans  for  sewerage  and 
sewage  disposal  were  approved  and  a  permit  was  issued  to  the 
board  of  trustees  of  th(»  village  of  Fort  Edward  allowing,  under 
the  usual  conditions  of  revocation,  the  discharge  of  effluent  from 
the  sewage  dis})usal  jilant  into  the  Hudson  river. 


HARTSDALE 

Xew  York  City,  October  17,  1907. 
Ifon.  EruKXE  IF.  Porter,  State  Commissioner  of  Health,  Albany^ 

Dear  Sir: — We  have  the  honor  to  request  in  behalf  of  our 
clicur,  Mr.  (nM)ra'«'  II.  F.  Sclirader  of  llartsdale,  X.  Y.,  the 
a]»pn)val  <if  ymir  ])e])nrtiiieiit  to  di^^cliarge  into  the  Bronx  river 
s(  wap»  from  a  e«nival( -cent  matiTuity  hospital  to  be  erected  and 
endowe(l  by  liiin  at  llartsdale,  X.  Y.  It  is  proiX)sed  to  con- 
.^truct  a  septic  taiil:  of  snitahle  desiirn  on  hi"=?  projx^rty  adjacent  to 
the  hos|)ital  and  to  discharge  into  the  river  the  effluent  only  from 
this  tank. 
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The  reasons  for  making  this  request  are  that  the  property 
owned  by  our  client  is  not  of  sufficient  area  to  absorb  all  of  the 
liquid  wastes  to  be  produced;  that  negotiations  .to  purchase  ad- 
joining property  for  disposal  purposes  have  failed  and  that  the 
permanent  drainage  ^of  the  property  will  be  to  the  Bronx  valley 
sewer  adjacent  to  the  Bronx  river,  the  completion  of  which  sewer 
to  this  point  may  be  expected  within  a  couple  of  years.  Permit 
to  discharge  into  the  river  is  therefore  sought  only  for  temporary 
purposes  and  our  client  will  agree  to  a  stipulation  requiring  him 

to  cease  discharge  into  the  river  immediately  upon  completion  of 
the  Bronx  valley  sewer. 

____  • 

The  maximum  number  of  people  to  be  provided  for  is  100; 
the  estimated  water  consumption  is  7,500  gallons;  the  capacity 
of  proposed  septic  tank  is  7,000  gallons. 

We  attach  hereto  sketch  showing  location  of  property,  the  pro- 
posed septic  tank  and  the  location  and  size  of  the  Bronx  valley 
»-'ewer  for  the  construction  of  w^hich  proceedings  have  been 
initiated. 

We  shall  be  pleased  to  meet  a  representative  of  your  Depart- 
ment on  the  ground  by  appointment  should  you  deem  it  desirable. 

Your  prompt. consideration  of  tl^  matter  is  earnestly  requested. 

Yours  respectfully, 

LEDERLE  &  PROVOST, 

Bv  S.  T.  Pr  )VosT 


Albany,  X.  Y.,  October  25,  1907. 

ErcEXE    H.    Porter,    ^[.D.,    State    Commissioner    of    Health, 
Albany,  N.  Y.: 

Dear  Sir:  —  In  the  matter  of  plans  and  apy)lieation  for  the 
discharge  of  sewage  from  the  proposed  Maternity  Hospital  into 
the  Bronx  river  at  Hartsdale,  submitted  by  Lederle  &  Provost, 
Sanitary  Experts  and  Hydraulic  Engineers,  in  behalf  of  !Mr. 
Geo.  H.  F.  Schrader,  I  beg  to  say  that  I  have  carefully  examined 
the  plans  and  have  to  report  as  follows : 

It  is  stated  in  the  report  of  Lederle  &  Provost  that  the  ^la- 
temity  Hospital  will  accommodate  about  100  persons  and  that 
the  anticipated  sewage  flow  will  amount  to  about  7.r)00  gallons 
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per  day.  These  engineers  propose  the  construction  of  a  septic 
tank  holding  24-hoiir  capacity  and  to  lead  the  effluent  through  a 
sewer  about  1,0.00  feet  in  length  to  a  temporary  point  of  dis- 
charge into  the  Bronx  river  just  south  of  the  Hartsdale  R.  R. 
station.  The  ultimate  disposal  of  this  sewa^  is  proposed  to  be 
into  the  Bronx  valley  intercepting  sewer  when  this  sewer  is  com- 
pleted. 

I  have  carefully  inspected  the  plans  and  find  that  the  system 
is  carefully  designed,  the  septic  tank  being  of  ample  capacity  for 
the  purpose,  and  the  sewers  having  proper  grades,  velocities,  and 
capacities.  The  only  question  which  seems  to  be  involved,  from 
the  standpoint  of  approval  of  these  plans,  is  that  of  allowing  any 
additional  sewage  to  be  discharged  into  the  Bronx  river  without 
complete  purification. 

As  it  appeared  from  the  plans  and  as  stated  in  the  report  of  the 
engineers,  there  is  little  available  area  of  a  suitable  nature  and 
location  with  respect  to  buildings  upon  which  appurtenances  for 
complete  purification  can  be  installed.  The  quantity,  at  most, 
will  be  very  small,  only  7,500  gallons,  or  in  round  numbers  only 
about  1  per  cent,  of  that  at  present  dischar«:ed  from  the  White 
Plains  precipitation  works,  and  further,  the  location  of  the  tempo 
rary  outlet  is  at  a  point  which  would  probably  not  be  objectionable 
from  the  standpoint  of  appearance  nor  from  offensive  odor^. 

In  view  then  of  the  small  amount  of  land  available  for  complete 
purification,  the  isolated  location  of  the  point  of  discharge,  the 
small  amount  of  liquid  to  be  treated,  it  would  seem  to  me  reason- 
able to  allow  this  partially  purified  sewage  to  be  discharged  into 
the  Bronx  river  pending  the  construction  of  the  proposed  Bronx 
valley  intercepting  sewer. 

T  would,  therefore,  recommend  that  the  plan^;  be  approved,  and 
that  a  conditional  pennit  be  granted  ^fr.  Schrader,  of  Tlart^dale, 
to  discharge  tlie  s«»])tieized  sewaore  from  this  plant  into  the  Bronx 
river,  such  ])ermit  to  he  revocable  at  any  time  when,  in  the  opinion 
of  the  State  Tom mis^i oner  of  Health,  the  sanitary  ecuidition  of 
the  Bronx  river,  resulting  from  the  dis<*harge  of  this  effluent 
therein,  makes  it  desirnble. 

Very  respectfully, 

THEODORE  HORTOX, 

Chief  Enfjinrcr 
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On  October  28,  1907,  a  permit  was  issued  in  accordance  with 
the  recominendations  of  the  chief  engineer  and  on  November  11, 
1907,  the  plans  were  approved. 


HONEOYE  FALLS 

Albany,  X.  Y.,  Decemher  12,  1907. 

Eugene    H.    Pokter,    M.D.,    State    Commissioner   of   Health, 
Albany,  iV.  Y.: 

Dear  Sir:  —  I  beg  to  submit  the  following  report  on  my  exami- 
nation of  the  plans  for  the  proposed  sewerage  system  and  disposal 
plant  for  the  village  of  Honeoye  Falls,  Monroe  county,  N.  Y., 
received  by  this  Department  November  27,  1907,  from  Mr.  Wm. 
J.  White  of  Buffalo,'  N.  Y. 

The  plans  and  documents  received  comprise  the  following: 

1.  Duplicate  reports. 

2.  Duplicate  specifications. 

Tracings  and  white  prints  of  the  following  sheets: 

3.  Topographical  map  and  plan  of  sewers. 

4.  Three  profile  sheets  of  streets  and  sewers. 

r».  A  sheet  of  details  of  manhole,  lamphole,  bridge  erossiii<r. 
ejector,  etc. 

0.  A  sheet  of  details  of  septic  tank  and  accessories. 

The  village  of  Honeoye  Falls  is  situated  in  the  town  of  ^fendon, 
Monroe  county,  X.  Y.,  near  the  southern  border  of  the  county 
and  about  sixteen  miles  south  of  the  citv  of  Rochester.  The 
corporation  includes  an  area  of  about  two  square  miles.  Honeoye 
creek,  a  stream  of  considerable  volume  even  in  the  drv  season, 
nms  through  the  village  frrmi  south  to  north  and  has  a  drop  within 
the  village  limits  of  120  fe<»t,  controlled  by  dams  at  four  different 
points.  This  stream  is  a  tributary  of  the  Genesee  river  and  run- 
north  and  we,st  through  farm  lands  north  of  Rush  and  to  Genesee 
Vallev  Junction  where  it  enters  the  GenCvSee  river.  About  one- 
half  of  the  area  of  the  village  is  comparatively  level  and  most  «»f 
the  residence  portion  lies  on  this  flatter  portion,  and  future  de- 
velopment will  naturally  be  confined  to  this  area. 
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The  population  of  the  village  in  1900  was  1,200  inhabitants 
and  little,  if  any,  growth  has  occurred  since.  The  withdrawal 
of  the  manufacturing^  industry  which  formerly  obtained  water 
power  from  Honeoye  creek  has  left  the  village  with  little  proba- 
bility of  development. 

The  village  at  the  present  time  has  no  water  supply,  but  is 
considering  the  question  of  installing  one.  The  source  of  supply 
will  be  driven  wells. 

The  sewerage  system  proposed  is  a  separate  system.  It  is 
proposed  to  allow  roof  water  connection  only  by  special  permission 
of  the  village  authorities  and  subject  to  revocation  by  them.  The 
disposal  plant  consists  of  a  septic  tank  located  about  600 
feet  from  the  bank  of  Honeoye  creek  and  discharging  its  effluent 
into  Honeoye  creek  below  its  several  dams  and  waterfalls. 

The  estimated  daily  flow  is  forty  gallons  per  capita.  This 
figure  in  advent  of  a  water  supply  is  low,  but  the  capacity  of  the 
system  will  provide  for  more  than  twice  this  flow  with  allowance 
for  a  growth  in  population. 

In  my  examination  of  the  plans  and  profiles,  I  noted  the  follow- 
ing omissions  and  defects  which,  in  my  opinion,  demand  further 
consideration : 

The  design  calls  for  about  15,000  feet  of  grades  under  0.4  per 
cent,  for  an  8-inch  tile.  The  minimum  grade  is  as  low  as  0.15 
per  cent,  and  0.2  and  0.3  per  cent,  predominate  in  this  total  of 
15,000. 

In  the  design  of  manholes,  without  change  of  size  of  tile,  a 
drop  is  provided  for  of  from  0.2  to  0.6  within  the  manhole.  This 
drop  seems  excessive  and  might  better  be  thrown  into  the  grade, 
thus  helping  to  increase  the  low  c:rade  mentioned!. 

On  West  !Main  sivvvt  a  700  foot  spacing  of  manholes  occurs 
which  might  better  be  broken  by  a  lamphole. 

The  provision  for  flii.^liing  is  ample  with  the  exception  of  the 
dead  end  of  Ontario  street,  where  the  omission  of  a  flush  tank  is 
probably  an  error  in  draughting. 

On  the  profile  of  Xortli  ^fain  street  the  cre<^k  does  not  appear 
and  the  method  of  ernssiug  cannot  bo  ascertained. 

The  septic  tank  is  l(K*atod  well  away  from  the  town  about 
(500  feet  from  the  creek   shore   and  high  enough    (13   feet)    to 
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survive  the  spring  floods.  Its  capacity  is  48,000  gallons,  or  a 
retention  of  twenty-four  hours  for  forty  gallons  per  capita  for 
1,200  people.  Taking  a  flow  of  100  gallons  per  day  for  1,200 
people,  the  tank  gives  a  velocity  of  0.07  per  minute. 

The  tank  will  be  adequate  for  any  growth  of  the  next  ten  or 
fifteen  years,  and  its  design,  with  careful  operation,  should  pro- 
duce satisfactory  results. 

In  conclusion,  I  beg  to  recommend  that  the  plans  and  profiles 
be  returned  to  Mr.  White,  and  that  the  following  details  be  re- 
vised : 

1.  That  in  view  of  the  topography  of  the  village,  grades  below 
0.35  per  cent,  for  8-inch  sewers  be  increased  to  that  minimum 
limit. 

2.  That  the  grades  be,  in  general,  run  uniformly  through  the 
manholes,  utilizing  the  drops  planned  within  them  to  increase,  to 
what  extent  they  may,  the  low  grades. 

3.  That  the  profile  of  Xorth  ^lain  street  be  corrected  to  show 
the  ere*  k  and  the  means  of  crossing  it  with  the  sewer. 

4.  That  lampholes  be  inserted  in  the  West  Main  street  lateral 
sewer  to  relieve  the  long  spacing  of  manholes. 

5.  That,  in  reference  to  the  statement  in  Mr.  White's  report 
as  to  possible  admission  of  roof  water  into  this  system  of  sewers, 
it  be  the  policy  of  the  trustees  of  the  village  to  allow  no  roof  water 
connections  with  the  system. 

Respectfully  submitted, 

THEODORE  HORTON, 

Chief  Engineer 


Albany,  X.  Y.,  December  23,  1907. 

EuGKNE    H.    PoRTEK,    M.l).,    ^Statc    Coniniis^ioncr    of    Healthy 
Albany,  N.  Y.: 

Deae  Sir:  —  I  beg  to  report  on  a  second  examination  of  the 
plans  for  a  sewer  system  and  sewage  disj)osal  plant  for  the  village 
of  Honeove  Falls. 

These  plans  were  returned  for  correction  on  Drcoinbcr  12,  1907, 
having  been  submitted  for  approval  on  Xovember  2G,  1907.     A 
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schedule  of  criticisms  was  sent  to  the  designing  engineer,  and  the 
plans,  as  resubmitted,  have  been  corrected  so  as  to  meet  all  the 
objections  raised. 

With  respect  to  the  type  of  sewage  disposal  plant,  and  the 
extent  of  purification  proposed,  I  am  of  the  opinion  that  treat- 
ment in  a  septic  tank,  as  proposed  in  the  plans,  is  sufficient  for 
the  present  time,  and  for  a  reasonable  number  of  years  in  the 
future  in  view  of  the  fact  that  no  public  water  supply  is  derived 
from  Honeoye  creek,  or  from  Genesee  river  below  the  point  of 
discharge  of  the  creek. 

In  view  of  the  foregoing,  I  would  recommend  that  the  plans 
be  approved  and  a  permit  issued  for  the  discharge  of  effluent  from 
the  sewage  disposal  plant  into  Honeoye  creek.  I  have  prepared 
such  permit,  with  the  usual  conditions,  for  your  approval. 

Respectfully  submitted, 

THEODORE  KORTOX, 

Chief  Engineer 


On  December  23,  1907,  the  plans  for  sewerage  and  sewage  dis- 
jxysal  for  the  village  of  Honeoye  Falls  were  approved  and  a  con- 
ditional permit  issued. 


IRONDEQUOIT  (Town),  Monroe  Co. 

SUMMKRVILLE    SeWER    COMMISSION 

On  August  30,  lOQO,  plans  for  sewerage  and  sewage  disposal 
for  the  Summer\'ille  sewer  district,  comprising  Windsor  Beach 
and  Elm  Beach  in  the  town  of  Irondequoit,  Monroe  county,  were 
^ul)niitted  for  approval. 

Alkaxv,  X.  Y.,  Scptrmhcr  27,  1906. 

Ei'CfENE    ir.     PoKTEu,    ^f.D.,    Slafe    Commissioner    of    Health, 
Albany,  N.   Y,: 

Dear  Sir:  —  In  regard  to  an  application  for  approval  of  plans 
fnr  a  system  of  sewerages  and  s(Avag(*  disposal  for  the  portion  of 
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thi»  town  of  Iroiide  quoit,  Monroe*  county,  known  as  Windsor  Beach 
and  Elm  Beach,  received  August  30,  1906,  I  beg  to  report  as  fol- 
lows: 

Without  having  the  locality  visited  by  one  of  our  assistant 
engineers,  I  have  made  a  careful  examination  of  the  plans  sub- 
mitted and  beg  to  call  attention  to  the  following  undesirable 
features  which  should  be  further  considered  by  the  town  and  the 
plans  again  submitted  for  approval. 

TKe  engineer  in  his  report  accompanying  the  application  states 
that  the  per  capita  rate  adopted  in  the  design  of  the  system  is 
fifty  gallons  per  day  for  average  flow,  increasing  this  to  an 
equivalent  of  eighty-three  gallons  for  maximum  flow.  He  bases  the 
figures  on  certain  assumptions  as  to  probable  domestic  use  of 
water  under  the  particular  conditions  which  will  exist  at  these 
places  in  the  future.  I  consider  these  quantities  too  small  to  base 
computations  for  sizes  for  such  a  sewerage  system.  They  should 
be  about  double  this  amount,  notwithstanding  the  present  actual 
water  consumption  and  in  order  to  allow  for  probable  ground 
water  leakage  at  certain  seasons  of  the  year. 

Again  I  find  on  page  6  of  the  report  a  table  giving  velocities 
for  vitrified  sewer  pipe  of  different  sizes  and  grades.  The  pipes 
will  not  give  these  velocities  with  the  grades  stated  under  con- 
ditions usually  met  with  in  practice.  In  other  words,  the  grades 
^iven  in  the  table  are  below  those  which  will  give  self-closing 
v<  jcx-ities  in  the  sewers  when  these  sewers  have  been  in  use  some 
time. 

Another  question  of  considerable  importance  is  that  of  draining 
of  the  portion  of  the  district  known  as  Windsor  Beach  to  a  sepa- 
rate and  independent  sewage  disposal  plant  with  a  gravity  outfall 
into  the  lake.  The  reason  of  the  engineer  for  adopting  two  dis- 
pf*^si\  plants  is  given  on  page  3  of  his  report  as  follows: 

**  This  division  was  made,  owing  to  the  slope  of  the  surface  at 
Windsor  Beach,  in  order  to  avoid  deep  trenches;  also  in  order  to 
avoid  larger  size  of  pipe  and  more  expensive  work  through  the 
boulevard  at  Elm  Beach,  where  the  s^^wer  will  of  necessity  bo 
b<  low  the  lake  level,  and  lastly,  as  the  works  at  Windsor  Beach 
will  operate  by  gravity,  the  pumping  of  a  large  portion  of  th(» 
>i<  wage  at  the  river  plant  will  be  avoided."' 
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It  is  not  at  all  clear  that  these  reasons  are  sufficient  to  justify 
the  introduction  of  a  second  disposal  plant,  with  the  additional 
maintenance  required  and  with  a  location  of  discharge  of  effluent 
not  so  favorable^  as  that  into  the  Genesee  river  where  the  effluent 
from  the  Elm  Beach  plant  discharges.  In  fact  a  study  in  the 
office  indicates  that  by  reversing  the  direction  of  slope  of  the 
Front  street  sewer,  between  Lincoln  avenue  and  Monroe  street, 
the  sewage  of  Windsor  Beach  could  be  made  to  drain  to  the  Elm 
Beach  plant.  The  sewer  cutting  would  be  increased  but  slightly 
and  the  size  of  the  sewers  along  the  boulevard  would  have  to  be 
increased  from  eight  inches  to  ten  inches,  a  change  that  would  be 
required  notwithstanding  the  moditication,  as  described  later  in 
this  report.  This,  however,  would  be  offset  by  eliminating  the 
proposed  sewers  leading  to  and  Ixyond  the  Windsor  Beach  dis- 
posal plant,  and  reduce  the  cost  of  construction  and  maintenance 
of  sewage  disposal  by  uniting  the  two  plants  into  one  plant. 

In  regard  to  the  additional  cost  of  pumping  in  case  the  W^indsor 
Beach  sewage  is  brought  to  the  Elm  Brook  plant,  it  appears  from 
a  study  of  the  matter  that  the  cost  will  be  relatively  small.  The 
pumping  plant  will  not  have  to  be  increased  since  the  plant  is 
designed  not  to  operate  only  a  small  percentage  of  the  time.  The 
only  increase  will  be  for  power,  and  this  for  so  small  an  amount 
of  sewage  to  be  pumped  would  be  less  than  the  interest  on  the 
money  invested  in  outfall  and  sewage  disposal  works  at  W^indsor 
Park.  Even  were  this  not  so,  the  advantage  of  a  more  satisfactory 
point  of  discharge,  a  greater  efficiency  and  economy  of  operating 
only  one  disposal  plant  and  a  less  first  cost  of  constniction  would 
offset  any  slight  increased  annual  cost  of  pumping. 

Li  view  of  the  above,  I  should  recommend  that  the  plans  bo 
returned  and  that  the  following  nKxlifications  and  additional  con- 
si(leration<  ho  made  in  them,  and  that  they  again  be  submitted 
for  approval. 

1.  Tlio  <l<»po  of  all  the  0-inch  st  wers  ]n^  iiicn*as<"(l  where  ne<:'('S- 
sary  so  that  tliey  will  in  no  case  Ix-  less  than  0.07  per  cent.,  or  the 
sizes  of  th^^'sc  sewers  bo  increased  from  ?ix  inches  to  eicrht  inches, 
retaining  graders  now  shown,  thereby  securing  ade(juate  self-closing 
velocities  when  these  sewers  will  have  Ixen  in  use  for  some  time. 
It  will,  at  the  same  time,  increase  the  capacities  of  these  sewers 
where  now  they  an*  in-^ufficient  for  future  requirement. 
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2.  The  direction  and  slope  of  the  Front  street  sewer  from 
Lincoln  avenue  to  Monroe  street  be  reversed,  thereby  allowing  the 
sewage  of  the  Windsor  Beach  district  to  be  collected  at  a  single 
pumping  station  and  disposal  plant  with  effluent  discharging  into 
the  Genesee  river;  thereby  doing  away  with  the  Windsor  Beach 
disposal  plant. 

The  size  of  the  Elm  Beach  disposal  plant  and  the  main  sewer 
leading  to  it  will  have  to  be  increased,  but  this  will  give  a  more 
desirable  point  of  sewage  discharge  and  will  conduce  to  more 
efficient,  if  not  more  economical,  operation  of  the  sewer  svBtem 
and  sewage  disposal  plant. 

Respectfully  submitted, 

THEODORE  HORTOX, 

Chief  Engineer 


Albany,  N.  Y.,  February  21,  1907. 

EvGENi;    II.    PoKTEK,    M.D.,    State    Commissioner    of   Health, 
Albany,  N,Y.: 

Dear  Sir:  —  In  regard  to  plans  for  a  sewerage  system  for  the 
villages  of  Windsor  Reach  and  Summcrville,  in  the  town  of  Iron- 
dequoit,  which  are  before  the  Department  for  approval,  and  which 
were  returned  to  the  village  authorities  for  modification,  I  beg  to 
report  as  follows : 

These  plans  were  returned  together  with  a  report  of  the  Con- 
sulting Engineer  regarding  the  modifications  referred  to.  A 
revised  jjlan  has  been  submitted,  upon  which  is  shown  the  modifi- 
cations recommended,  accompanied  by  a  request  that  if  this 
revised  plan  is  found  satisfactory  to  the  Commissioner  of  Health 
it  be  returned  to  the  Engineer  for  transferring  the  modifications 
to  the  original  plans.  These  plans  will  then  be  submitted  for 
final  approval. 

I  have  carefully  examined  the  revised  plan  submitted  and  find 
that  the  modifications  have  been  made  in  accordance  with  the 
recommendations  contained  in  my  report  to  you  dated  September 
22,  1906.  If,  therefore,  the  final  plans  are  submitted  embodying 
these  modifications,  as  shown  upon  the  revised  plan,  I  should  con- 
sider them  to  be  satisfactory  and  ready  to  receive  your  approval. 
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Accompanying  the  revised  plan  was  a  formal  application  to  the 
Department  by  the  authorities  of  Windsor  Beach  and  Siimmer- 
ville,  to  omit  temporarily  the  disposal  plant  showTi  upon  the 
original  plans,  providing  that  fine  screening  of  the  sewage  at  the 
outfall  be  substituted  temporarily  for  the  sewage  disposal  plant. 
The  reasons  advanced  by  the  village  authorities  for  this  permis- 
sion to  tc^mporarily  omit  the  disposal  plant  is  that  the  Genesee 
river  is  very  badly  polluted  by  the  sewage  of  the  city  of  Rochester, 
and  that  the  discharge  of  screened  sewage  into  the  Genesee  river 
at  its  mouth  would  not  produce  an  appreciably  greater  pollution  of 
the  waters  of  Lake  Ontario  than  now  exist,  and  that  no  water 
supplies  are  taken  from  the  lake  at  this  point  which  could  be 
affeeted  by  the  discharge  of  this  small  increased  amount  of  sewuge. 

I  have  carefully  considered  the  effect  which  the  discharge  of 
screened  sewage  of  Summerville  and  Windsor  would  have  upon 
the  waters  of  Genesee  river  and  of  Lake  Ontario,  and  find : 

1.  That  the  amoimt  of  sewage  which  would  be  tributary  to  the 
proposed  system  of  sewers  upon  its  completion  will  be  relatively 
small.  Compared  with  the  Rochester  sewage,  which  is  discharged 
into  the  river  in  a  raw  state,  the  amount,  based  on  relative  popula- 
tion, is  not  over  1  per  cent. 

2.  That  in  the  modification  suggested  by  the  Consulting  Engi- 
neer in  collecting  the  sewage  of  the  entire  district  of  Windsor 
Beach  and  Summerville  at  one  point  of  discharge,  at  the  mouth 
of  the  Genesee  river,  instead  of  two  points  as  originally  proposed, 
there  is  made  possible  a  good  opportunity  for  thorough  dispersion 
of  the  sewage  before  it  enters  Lake  Ontario. 

3.  By  the  introduction  of  fine  screening  practically  all  visual 
pollution  will  be  eliminated  from  the  sewage  before  its  discharge 
into  the  stream,  and  if  the  outfall  is  carried  out  to  the  channel  of 
the  river  no  nuisance  should  result. 

4.  That  no  villages  along  the  shore  of  Lake  Ontario,  of  which 
we  have  a  record,  take  their  water  supply  close  enough  to  the 
mouth  of  the  Genesee  river  to  be  in  any  appreciable  way  affected 
by  the  discharge  of  the  sewage  of  W^indsor  Beach  and  Sununer- 
ville. 
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J 11  viiw  of  the  foregoing,  then,  I  would  reeoniniend : 

1.  That  as  soon  as  the  modifications  shown  upon  the  revised 
plan  be  transferred  and  embodied  upon  the  original  plans,  that 
said  plans  be  approved. 

2.  That  permission  be  granted  the  villages  of  Windsor  Beach 
and  Suninurvilh;  to  discharge  the  sewage  from  the  proposed  sys- 
tem of  sewers  into  the  Genesee  river  at  the  point  shown  upon  the 
plans  for  a  period  of  one  or  two  years  on  condition  that  fine 
scrc»ening  of  sewage  b(»  introduced  with  the  system  at  the  outfall 
and  that  this  outfall  be  a  submerged  one  and  carried  out  into  the 
channel. 

Respectfully  submitted, 

THEODORE  TIORTOX, 

Chief  Engineer 


Albany,  K  Y.,  February  28,  1907. 

Mr.  J.  Fkaxk  Morse,  Attorney,  328  Powers  Building,  Rochester 
N.  Y.: 

Dear  Sir  :  —  In  regard  to  plans  for  the  sewerage  system  for  the 
villages  of  Windsor  Beach  and  Summerville,  in  the  town  of  Iron- 
dequoit,  which  were  returned  to  the  village  authorities  for  modi- 
fication, I  beg  to  advise  you  that  our  engineer  made  a  careful 
examination  of  the  plans  submitted,  and  he  recommends  that  as 
soon  as  the  modifications  show^n  upon  these  plans  are  transferred 
and  embodied  upon  the  original  plans,  the  plans  be  approved. 
He  also  recommends  that  permission  be  granted  to  discharge 
sewage  into  the  Genesee  river  for  a  period  of  one  or  two  years  on 
condition  that  fine  screening  of  the  sewage  bo  introduced  with  the 
system  at  the  outfall  and  that  this  outfall  be  a  submerged  one 
and  carried  out  into  the  channel. 

I  have  approved  these  recommendations,  and  duplicate  plans 
with  specifications,  etc.,  should  be  submitted  to  the  Department 
for  its  approval  and  will  receive  early  attention  when  so  sub- 
mitted.    The  revised  plan  is  herewith  returned  to  }'Ou. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 
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On  April  1,  1907,  the  plans  were  approved  and  a  permit  issued 
under  the  following  conditions: 

1.  That  the  time  of  expiration  of  this  permit  shall  be  April  1, 
1910. 

2.  That  until  a  time  when  the  sewage  disposal  works  shall  be 
required  by  the  State  Commissioner  of  Health,  all  the  sewage 
from  the  proposed  sewerage  system  be  screened  through  fine 
screens  in  a  manner  to  effectively  remove  all  visual  suspended 
matter  before  it  is  discharged  into  the  river. 

3.  That  the  outfall  sewer  be  extended  into  the  channel  of  the 
river  with  its  outlet  submerged  at  low-water  stage. 

Owing  to  a  technicality  arising  in  relation  to  the  sale  of  bonds, 
the  plans  were  reapproved  on  October  11,  1907,  and  a  permit 
issued  embodying  the  same  conditions  shown  above. 

The  Summerville  Sewerage  Commission  later  decided  to  install 
complete  purification  works  as  shown  by  the  following  communi- 
cation. 


February  18,  1908. 

Eugene  H.  Pobtee,  M.D.,   Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sib:  —  Owdng  to  the  illness  of  Mr.  J.  Frank  Morse  your 
letter  of  the  14th  inst.  to  Mr.  Morse  has  been  referred  to  me  for 
reply.  We  have  received  verbal  request  from  Lieutenant  E.  M. 
Walbridge  of  the  Second  Separate  Naval  Division,  also  a  request 
from  the  Board  of  Supervisors  of  ^Monroe  county,  that  we  change 
the  location  of  the  outfall  of  the  Summerville  and  Windsor  Beach 
sewer  to  a  point  400  or  500  feet  farther  north,  and  the  matter  is 
receiving  our  careful  consideration. 

The  officers  and  meml)ers  of  the  Second  Separate  Division  of 
the  Xaval  Militia  do  not  fully  understand  the  intent  of  the  plans, 
as  the  ontl<  t  or  di>('liarire  of  the  sewer  will  be  carried  to  a  point 
well  ont  into  the  current  of  the  Genesee  river,  and  we  do  not 
believe  that  anvthinir  will  be  ^rained  bv  a  chanire  of  location,  as 
obieetions  will  be  raised  bv  someone  to  any  Location. 

In  the  matter  of  the  scwaire,  the  commissioners  have  decided 
to  put  in  a  complete  filtration  system  at  once  and  not  avail  them- 
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selves  of  your  permit  to  drain  the  crude  sewage  directly  to  the 
river.  This  fact  would  seem  to  remove  all  objection  to  discharge 
into  the  river  at  point  indicated  on  the  plans.  We  have  arranged 
with  Lieutenant  Walbridge  for  a  conference  during  this  week  and 
have  also  notified  the  Board  of  Supervisors  that  the  matter  will 
be  very  carefully  considered.  We  will  notify  them  at  once,  should 
a  change  of  location  be  deemed  necessary. 
Very  truly  yours, 

J.  E.  SUMMERHAYS, 

Secretary  Surnmerville  Sewer  Commission 


KENMORE 

Albany,  N.  Y.,  March  25,  1907, 

Eugene    H.    Portee,    M.D.,    State    Commissioner    of   Health, 
Albany,  N,  Y.: 

Dear  Sir  :  —  In  the  matter  of  the  application  of  the  village  of 
Kenmore,  Erie  county,  for  approval  of  plans  for  sewerage  and 
storm  drainage,  I  b^  to  report  as  follows: 

The  village  of  Kenmore  was  formerly  a  part  of  the  town  of 
Tonawanda.  It  was  set  apart  and  became  an  incorporated  village 
September  5,  1899.  Prior  to  incorporation,  sewers  were  con- 
structed in  this  portion  of  Tonawanda  with  outlet  into  the  adja- 
cent territory  within  the  city  of  Buffalo.  Street  development  in 
this  section  of  Buffalo  made  it  necessary  for  the  town  (now  village 
of  Kenmore)  to  dispose  of  its  sewage  and  storm  water  by  some 
other  method  than  open  surface  discharge. 

This  necessity  resulted  in  a  mutual  arrangement  between  Ken- 
more and  Buffalo  by  which  the  Kenmore  sewage  should  be  dis- 
charged into  the  sewers  of  Buffalo.  By  act  of  Legislature,  1906, 
the  city  of  Buffalo  and  village  of  Kenmore  were  enabled  to  enter 
into  this  agreement  whereby  the  city  was  to  receive  the  sewage 
of  the  village  of  Kenmore  into  its  system  through  an  extension 
of  its  system  through  Elmwood  avenue  to  the  village  line. 

Prior  to,  and,  in  a  limited  way,  subsequent  U>  this  agreement 
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extensions  had  been  made  to  the  Kcnmore  system.  These  sewer 
extensions  were  made  without  much  regard  to  future  require^ 
ments  and  were  designed,  or  at  least  constructed  as  combined 
sewers,  without  manholes  or  other  appurtenances  requisite  to  a 
modern  system  of  sewerage. 

During  January,  1907,  plans  of  the  existing  system  were  sub- 
mitted in  person  by  Mr.  LandsdowTie,  attorney,  and  Mr.  Bush, 
Engineer,  with  application  for  their  immediate  approval.  These 
plans  were  at  once  examined  and  were  returned  with  the  explana- 
tion that  they  were  neither  in  the  form  of  a  report  filed  undc  r  the 
1903  law,  nor  an  application  for  extension  (since  they  wished  the 
existing  sewers  accepted),  and  with  the  recommendation  that  new 
plans  be  prepared  showing  exactly  the  sewers  and  the  extenj?ions 
for  which  application  would  be  ])roperly  made.  These  recom- 
mendations also  included  manv  modifications,  such  as  — 

1.  Separation  of  storm  water  from  sewage. 

2.  Redivision  of  drainage  area  so  that  more  advantageous  col- 
lection of  sewage  could  be  secured. 

3.  Revising  of  grades  of  sewer  extensions  so  that  better  veloci- 
ties could  be  secured  that  would  produce  self-scouring  and  cleans- 
ing of  the  sewers. 

4.  That  manholes  be  inserted  for  purpose  of  inspection  and 
cleaning. 

The  revised  plans,  together  with  an  application  properly  made 
out,  with  accompanying  engineer's  report  and  specifications,  were 
finally  submitted  February  4,  1907.  These  plans  show  two  com- 
plete systems,  one  a  separate  or  sanitary  system  of  sewers,  and  the 
other  a  storm  drainage  system.  The  point  of  discharge  for  the 
sanitary  system  is  at  present  through  two  lines  of  sewers  in  Dela- 
ware avenue  into  the  Hertel  avenue  sewer  in  Buffalo  at  Delaware 
avenue.  The  future  outlet  will  be  through  Elmwood  avenue  sewer 
into  the  Hertel  avenue  sewer,  it  being  the  intention  to  divert  the 
two  sewers  now  in  Delaware  avenue  down  Lincoln  avenue  into 
this  Elmwood  avenue  sewer.  The  sewers  thus  shown  embody 
all  the  suggestions  and  modifications  previously  made.  The  sizes 
are  adequate,  grades  sufficient,  and  in  these  and  other  respects  the 
plans  are  satisfactory. 

The  storm  water  system  has  an  outlet  through  Elmwood  avenue 
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into  Hertel  avenue  sewer,  this  section  of  sewer  on  Elmwood  ave- 
nue, between  Kenmore  avenue  and  Hertel  avenue  being  a  com- 
bined sewer.  The  system  has,  from  the  evidence  given  in  the 
Engineer's  report,  been  designed  on  narrow  margin  of  capacity. 
It  will  suflice,  hoA^'evcr,  to  adequately  carry  off  the  storm  water 
of  this  district  for  the  present,  although  when  the  district  becomes 
more  thickly  settled,  and  when  more  impervious  street  areas  are 
constructed  to  carry  off  a  greater  percentage  of  rainfall,  it  will 
be  necessary  to  relieve  the  system  by  larger  or  additional  sewers. 
Since  the  plans  as  now  submitted  embody  all  modifications  pre- 
viously recommended,  and  are  otherwise  satisfactory,  I  beg  to 
recommend  that  they  be  approved. 

Very  respectfully, 

THEODORE  HORTON, 

Chief  Engineer 
The  plans  were  approved  on  April  3,  1^07. 


LANCASTER 


On  November  25,  1903,  plans  and  specifications  for  a  proposed 
sewer  system  for  Lancaster  were  submitted  to  the  Department  for 
approval  and  on  December  10,  1903,  these  plans  were  returned 
to  the  village  authorities  for  certain  corrections  recommended  in 
the  report  of  the  Consulting  Engineer. 

On  March  1,  1904,  revised  plans  were  received  at  the  Depart- 
ment and  on  April  15,  1904,  a  letter  was  addressed  to  the  Board 
of  Sewer  Commissioners,  stating  the  conditions  under  which  plans 
for  the  sewage  disposal  plant  would  be  approved.  The  plans  were 
returned  to  the  designing  engineers  on  April  28,  1904. 

Further  correspondence  follows: 

Buffalo,  N.  Y.,  July  26,  1907. 

ifr.  EuGEXE  H.  Porter,   State  Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir  : —  The  bearer,  Mr.  Jooss,  has  the  plans,  specifica- 
tions, details  and  report  for  a  sewer  system,  and  sewage  disposal 
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plant  for  our  village,  and  we  have  contracted  with  him  to  furnish 
the  work  necessary  for  the  approval  of  said  plans. 

If  any  changes  are  necessary,  to  make  the  plans  satisfactory 
to  your  Department,  you  would  oblige  us  by  kindly  giving  Mr. 
Jooss  the  information  to  that  effect. 

Kindly  approve  of  the  plans,  as  soon  as  possible,  as  our  village 
is  very  much  in  need  of  a  sewer  system. 

Very  respectfully  yours, 

ALBERT  C.  SCHAFF, 

Secretary 


Albany,  K  Y.,  Jidy  30,  1907. 

Mr.  Eugene  H.  Porter,  M.  D.,  Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir  :  —  I  have  the  honor  to  report  that  I  have  carefully 
examined  the  plans,  specifications,  details  and  report  for  the 
sewer  system  as  proposed  by  the  village  of  Lancaster,  N.  Y.,  said 
plans  being  submitted  personally  by  Mr.  Jooss  on  July  29th.  I 
find  the  same  complete  and  satisfactory  in  every  respect  and 
recommend  that  plans  be  approved. 

I  desire,  however,  to  add  that  the  disposal  plant  as  designed 
is  of  a  capacity  sufficient  only  for  the  present  or  for  the  natural 
growth  of  the  village  for  a  few  years  only  and  that  it  will  be 
necessary  to  keep  the  same  under  observation  in  order  that  the 
disposal  plant's  capacity  may  not  be  overtaxed. 

Very  respectfully, 

H.  N.  OGDEN, 
Special  Assistant  Engineer 


On  July  30,  1907,  the  plans  were  approved  and  a  permit  for 
the  discharge  of  effluent  from  the  proposed  sewage  disposal  plant 
into  the  waters  of  Cayuga  creek  was  issued,  subject  to  the  usual 
conditions. 
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LESTERSHIRE 

On  October  30,  1907,  a  plan  for  a  sewer  extension  on  Arch 
street  in  the  village  of  Lestershire  was  approved  and  a  conditional 
permit  issued  subject  to  the  same  conditions  and  terminating  on 
the  same  date  as  the  permit  issued  to  the  village  sewer  commis- 
sioners on  February  7,  1906. 


LOCKPORT 


On  June  20  a  plan  was  received  for  a  sewer  in  Bristol  avenue, 
with  the  city  of  Lockport,  accompanied  by  an  application  from  the 
Common  Council  for  a  permit  to  discharge  sewage  into  the  Park 
avenue  drain.  On  June  24,  1907,  the  plan  was  approved  and  a 
permit  issued. 


MASSENA 


On  May  14rth  plans  for  bjx  extension  to  the  sewer  system  in  the 
Pine  Grove  addition  at  Massena  were  submitted  for  approval. 
On  June  26th  the  plans  were  approved  and  a  conditional  permit 
was  issued. 


MECHANICVILLE 

MEcnANicvTTXE,  N.  Y.,  June  12,  1907. 

Air.  Eugene  H.  Portee^  M.  D.,  Commissioner  of  Health,  Albaynj, 

N.  Y.: 
Deab  Sib:  —  The  Board  of  Trustees  of  the  village  of  Mechanic- 
ville,  N.  Y.,  hereby  respectfully  make  application  to  the  State 
Department  of  Health  of  the  State  of  New  York  for  permission 
to  sewer  into  the  Hudson  river  in  the  southern  section  of  said 
village,  at  a  point  known  as  Arnold  Street,  according  to  plan 
submitted  by  Engineer  Harmon  E.  Smith,  which  I  am  to-day 
mailing  to  you  under  separate  cover. 

Yours  trulv, 

JOHN  H.  HUNT, 

Clerk 
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The  plans  were  revised  at  the  reqaegt  of  the  Department  in 
order  to  provide  for  a  collection  of  sewage  which  would  be  more 
aJvantagf^ous  when  treatment  of  all  sewage  should  be  required. 


Albaxv,  X.  Y..  August  15,  1907. 

Dr.  E.  H.  PoBTEB,  Commisjsioner  of  Health,,  Albany.  X.  Y.: 

Deab  Sm :  —  I  have  the  honor  to  report  that  I  have  carefully 
examined  the  plan  and  profiler  submitted  by  Mr.  H.  M.  Smitli 
of  the  Arnold  street  sewer,  and  find  the  same  as  revised  under  date 
of  August  10,  1907j  shown  on  the  plan  in  red,  to  be  reasonable  and 
satisfactorv. 

I  recommend,  therefore,  that  the  same  be  approved  in  accord- 
ance with  the  conditions  specified  on  the  permit  attached  hereto. 

Respectfully  submitted, 

II.  X.  OGDEX, 
Special  Assistant  Engineer 

A  conditional  permit  for  the  discharge  of  sewage  was  issued  on 
An^ist  15,  190^7,  and  the  plans  were  approved  on  August 
19,  1907. 


MEDINA 

Medina.  X.  Y.,  February  15,  1907. 

Hon.  Ki'(;knp:  II.  Pokter,  Albany,  X,  Y.: 

Deak  Sik:  —  On  tlic  18tli  of  Soptenibcr,  190G,  I  mailed  you 
duplicate  c/>y)ios  of  the  certificate  of  the  Board  of  Health  of  the 
village  of  Medina,  and  also  of  the  Board  of  Trustees,  together 
with  maps  in  regard  to  the  addition  to  our  sewer  system.  On 
r)et/>l)er  5,  1906,  I  wrote  you  further,  explaining  said  proposed 
ainc-ndment  to  the  sewer  system ;  and,  on  OetoWr  23d  you  replied, 
returning  one  of  the  maps,  and  a])proving  the  application  imder 
the  provisionfl  of  the  law  and  regulations  governing:  the  same,  and 
pointing  out  some  particulars  to  be  incorporated  in  the  amended 
maps  and  specification.*'  "^hon  ready. 
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The  sewer  board  of  our  village  have  employed  Frederick  K. 
Winir,  a  civil  engineer  of  Xo.  910  White  building,  BuflFalo,  X.  Y., 
who  has  prepared  the  proposed  amended  map,  plans  and  profiles, 
of  the  sewer  system  for  the  eastern  and  southern  portions  of  the 
villagu^  of  ^ledina,  and  by  his  letter  of  the  l-lth  inst.  he  informs 
me  that  he  has  sent  duplicate  copies  of  such  plans  and  profiles 
to  your  department  for  approval,  and  you  doubtless  have  received 
the  same  by  this  time. 

Will  you  kindly  take  action  on  the  same  as  promptly  as  pos- 
sible ?  We  are  desirous  that  the  same  be  put  in  satisfactory  shape 
to  your  Department  and  approved  in  time  so  that  we  can  advertise 
and  let  contract  sufficiently  early  so  that  the  outlet  pipe  from  the 
fr>c»t  of  Church  street  to  the  main  outlet  sewer  under  the  canaU 
near  the  foot  of  Main  street,  can  be  constructed  in  the  bottom  of 
the  canal  while  the  water  is  out  for  repairs  during  the  ensuing 
spring.  Iltnce  the  necessity  for  as  prompt  action  as  possible. 
Othenvise  we  shall  be  postponed  one  year  in  our  work,  and  we 
are  all  ready  and  anxious  to  go  ahead  with  the  work  next  spring. 

Any  communication  in  regard  to  the  matter,  either  directly 
to  Mr.  Wing,  at  his  office  at  Buffalo,  or  to  myself,  will  receive 
prompt  attention. 

Very  respectfully, 

JOHN  J.  RYAN, 

Village  Attorney 


Albany,  N.  Y.,  Fehruanj  21,  1907. 

Er#»KXE    IT.    PoKTEB,    M.D.,    State    Commissioner    of    Health, 
Albany,  N.  Y.: 

I  )ear  Sir  :  —  In  regard  to  the  matter  of  sewer  plans  for  the 
village  of  Me<lina,  I  beg  to  say  that  on  September  18,  1906,  a 
general  plan  of  the  village  was  received  accompanied  with  an  ap- 
plication for  the  construction  of  sewei*s  in  certain  streets  enu- 
merated in  the  application,  and  for  a  permit  to  discharge  the 
sewage  from  the  proposed  sewers  into  the  main  trunk  outfall  of 
the  existing  system. 
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The  plan  thiis  submitted  did  not  have  shown  upon  it  any  sewer, 
and  in  the  report  of  the  consulting  engineer,  dated  October  12, 
1906,  the  following  recommendations  were  made  in  regard  to 
it  and  the  accompanying  application: 

(1)  That  the  plans  be  returned  and  that,  in  accordance  with 
Village  Law,  section  260,  the  proposed  sewers  be  properly  in- 
dicated upon  them  with  the  alignments,  sizes  and  grades  clearly 
marked  in  such  a  manner  that  any  change  from  the  original  plans 
can  be  readily  seen;  and  that  in  case  of  any  such  changes  a  state- 
ment of  the  extent  and  reasons  therefor  be  submitted  with  the 
plan. 

(2)  That,  in  view  of  the  ultimate  necessity  for  sewage  puri- 
fication, storm  water  be  excluded  from  said  proposed  sewers. 

(3)  That  permission  be  granted  to  discharge  the  sewage  of  the 
village  of  Medina  into  Oak  Orchard  creek  without  purification 
until  a  time  when  the  Commissioner  of  Health,  in  the  interests  of 
the  health  of  residents  or  communities  situated  along  Oak  Orchard 
creek,  below  ifedina,  shall  require  the  sewage  of  the  village  to 
be  purified. 

In  accordance  with  the  above  recommendations  the  plans  were 
returned  to  the  village  to  have  the  required  sewers  put  thereon, 
and  on  February  14,  1907,  duplicate  sets  of  plans  were  received 
showing  a  system  of  sewers,  generally,  in  accordance  with  the 
recommendations  of  the  consulting  engineer,  and  accompanied  by 
profiles  and  a  supplementary  detailed  plan  of  the  24rinch  branch 
outfall  sewer  connectins:  with  the  main  outfall  sewer.  I  have 
examined  these  plans  and  find  that  in  general  the  sewers  have 
becm  designed  and  indicated  according  to  recommendations  above 
set  forth  and  are  satisfactory  with  the  exception  of  the  24-inch 
branch  outfall  sewer  leading  from  the  manhole  about  100  feet  west 
of  Church  street  to  a  manhole  on  the  existing  outfall  sewer  in  the 
bed  of  the  Erie  canal  near  West  street,  and  of  one  or  two  sections 
of  8-inch  sewer  near  the  outer  limits  of  the  system,  such  as  on 
Center  street  and  North  street. 

In  regard  to  the  branch  outfall  sewer,  it  is  proposed  to  construct 
some  1,520  feet  of  24-inch  pipe  in  the  bed  of  the  Erie  canal  lead- 
ing from  Church  street  to  the  Main  street  bridge,  and  joining 
the  main  outfall  sewer  at  a  manhole  located  in  the  bed  of  the 
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canal.  The  line  of  24-inch  sewer,  as  thus  shown,  has  two  ob- 
jections, namely,  that  a  length  of  1,500  feet  of  sewer  without  any 
intervening  manholes  is  undesirable  and  not  in  accordance  with 
modem  practice,  and  that  at  the  junction  of  this  24-iuch  pipe 
with  the  main  outfall  sewer  there  is  a  manhole  located  in  the 
nii<l<lle  of  the  canal  bed  that  must,  of  necessity,  be  submerged  for 
a  considerable  portion  of  the  year.  These  objectionable  features 
iniiiht  be  avoided  by  breaking  the  alignment  in  this  section  0/ 
1,520  feet  of  24-inch  pipe  and  placing  an  intermediate  manhole 
on  the  southwest  side  of  the  Erie  canal  midway  along  this  section 
and  transferring  the  present  junction  manhole  to  the  north  side  of 
the  canal  at  West  street.  This  arrangement  would  admit  of 
having  all  manholes  accessible  at  all  seasons  of  the  year,  and 
would  give  a  partial  advantage  of  allowing  the  sewer  to  be  con- 
structed in  the  bed  of  the  canal  between  these  manholes  with  a 
shallow  cut.  • 

In  regard  to  the  sections  of  the  8-inch  sewers  referred  to,  it 
appears  that  on  North  street,  Center  street,  Oak  Orchard  street. 
Chestnut  street  and  Elm  street,  short  sections  of  8-inch  sewers  are 
shown  with  gradients  of  only  0.30  per  cent.  Such  gradients  are 
below  the  minimum  grades  generally  accepted  as  admitting  of 
self-cleaning  velocities.  For  8-inch  sewers  this  minimum  grade 
should  not  be  less  than  0.50  per  cent,  where  this  is  possible,  and 
not  less  than  0.4  under  any  circumstances. 

In  regard  to  the  question  of  a  permit  for  the  discharge  of  sew- 
age into  Oak  Orchard  creek  without  purification,  I  beg  to  say  that 
since  the  recommendations  made  in  my  report  of  October  12,  in 
regard  to  this  matter,  I  have  learned,  through  the  office  of  the 
State  Barge  Canal,  of  the  possible  removal  of  the  dam  on  Tona- 
wanda  creek,  which  now  diverts  a  portion  of  the  water  of  this 
creek  into  Oak  Orchard  creek.  If  such  a  change  is  adopted  it 
will  have  the  result  of  decreasing  the  present  effective  drainage 
area  of  Oak  Orchard  creek  at  M<dina  from  about  400  square 
miles  to  150  square  miles,  with  a  corresponding  reduction  in  the 
summer  flow  of  about  the  same  ratio. 

In  view  of  this  possible  change  I  consider  it  important  in  grant- 
ing a  permit  to  the  village  for  the  discharge  of  its  sewage  into 
Oak  Orchard  creek,  that  the  time  for  which  such  a  permit  is  issued 
be  made  a  temporary  one  of  short  interval. 
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In  view  of  the  foregoing  then,  I  beg  to  recommend : 
First.  That  plans  now  filed  with  the  Department  be  approved 
upon  the  following  conditions: 

(a)  That  the  alignment  of  the  branch  outfall  sewer  leading 
from  Church  street  to  the  bridge  at  Main  street  be  broken  so  that 
an  intermediate  manhole  be  inserted,  and  that  the  location  of  the 
junction  manhole  be  moved  from  the  bed  of  the  canal  to  a  point 
on  the  north  side  of  the  canal. 

(b)  That  the  grades  of  all  sections  of  8-inch  sewers  now  shown 
with  a  slope  of  less  than  0.4  per  cent,  be  modified  so  that  the 
minimum  grade  shall  not  be  less  than  0.40  per  cent. 

Second,  That  owing  to  the  uncertainties  in  regard  to  changes 
in  the  Erie  canal  and  the  diverting  dam  on  Tonawanda  creek,  any 
permit  for  the  discharge  of  sewage  from  the  sewer  system  of 
^fcdina  be  limited  to  a  short  time,  revocable  at  any  time  when, 
in  the  opiniA  of  the  Commissioner  of  Health,  said  possible 
changes  or  other  conditions  make  the  removal  of  sewage  from  Oak 
Orchard  creek  necessary. 

Respectfully  submitted, 

THEODORE  HORTOX, 

Chief  Engineer 

On  Ft.'bruary  27  the  plans  were  approved  and  a  permit  issued 
allowing  discharge  of  sewage  into  Oak  Orchard  creek  under  the 
usual  conditions  as  to  revocation. 

On  September  9,  1907,  Mr.  J.  J.  Ryan,  attorney  for  the  \dllage 
of  Medina,  presented  plans  for  a  change  of  outlet  of  the  Medina 
sewer  svstem. 


Albany,  X.  Y.,  September  20,  1907. 

EuoEXK    IT.    PoKTKK,    M.D.,    State    Commissioner    of    Health, 
Albany,  N,  Y.: 

Dear  Sir:  —  I  beg  to  report  on  my  investigation  of  the  pro- 
posed extension  of  the  outlet  sewer  of  the  Medina  sewer  system. 

On  September  9,  1907,  Mr.  J.  J.  Ryan,  attorney  for  the  village, 
presented  plans  for  such  extension  of  the  outlet  sewer.     These 
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plans  contemplated  the  extension  on  Glenwood  avenue  for  a  dis- 
tance of  about  3,000  feet  to  present  sewer  under  what  is  known  as 
Glenwood  lake,  which  sewer  was  constructed  about  four  years  ago 
by  The  A,  L.  Swett  Electric  Light  and  Power  Company,  under 
orders  from  the  village,  and  which  sewer  was  later  paid  for  by 
the  village. 

It  was  intended  at  that  time  to  extend  the  present  outlet  to  this 
sewer  constructed  by  the  Power  Company  and  which  leads  imder 
the  dam  to  a  point  near  the  power  house  of  said  company.  It  is 
now  further  proposed  to  extend  this  sewer  below  the  power  house 
for  a  distance  of  160  feet  down  stream.  Question  was  raised  as 
to  the  propriety  of  expending  the  amount  of  money  necessary  for 
this  extension. 

On  September  18,  I  visited  Medina  and  went  over  the  proposed 
route  for  the  sewer.  The  present  discharge  of  the  outlet  sewer 
for  the  village  system  is  into  Glenwood  lake  at  a  point  nearly 
opposite  the  comer  of  Gulf  street  and  Glenwood  avenue. 

Xo  evidence  of  sewage  pollution  was  visible  on  the  day  of  the 
inspection  at  the  present  point  of  discharge  and  if  it  were  not  for 
the  questions:  first,  of  sewage  disposal  at  some  future  time  and, 
second,  of  the  allied  question  of  the  concentration  of  all  sewage  in 
the  village  at  one  point,  the  expediency  of  the  extension  might 
be  questioned. 

The  Oak  Orchard  creek,  as  it  existed  when  the  present  outlet 
sewer  was  constructed  about  twelve  years  ago,  ran  through  a 
gorge  50  feet  to  75  feet  deep.  Since  then  a  dam  has  been  con- 
structed about  three-fourths  of  a  mile  down  stream  from  the  pres- 
ent point  of  outlet  which  floods  the  valley  to  a  depth  of  30  to  40 
feet  and  forms  a  lake  with  an  area  of  about  150  acres.  The  banks 
arc  precipitous  and  no  available  land  occurs  near  the  present 
point  of  discharge  which  might  be  used  for  the  disposal  plant 
site.  Disposal,  therefore,  would  require  the  extension  of  the 
present  outlet  to  some  point  where  a  disposal  plant  could  be  lo- 
cated. The  section  adjacent  to  Glenwood  avenue  is  being  rapidly 
built  up  and  the  proposed  extension  will  serve  as  an  outlet  for 
future  sewers  in  this  locality.  At  the  proposed  point  of  dis- 
charge below  the  dam,  a  suitable  location  for  a  disposal  plant 
occurs. 
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The  overflow  or  spillway  of  the  dam  is  located  some  distance 
from  the  power  house  and  no  surplus  water  above  that  used  by 
the  wheels  passes  through  the  tailrace  except  that  relief  gates 
which  discharge  into  the  tailrace  may  be  operated.     This  woul^ 
tend  to  reduce  the  flow  passing  the  proposed  point  of  discharg^^ 
but  inasmuch  as  the  power  plant  is  designed  to  utilize  the  greats 
possible  minimum  flow,  which  minimum  flow  is  the  critical  poin 
at  which  the  pollution  of  the  stream  comes  into  prominence,  i" 
would  seem  that  no  objection  to  the  proposed  location  of  the  outlef 
can  be  reasonably  made  on  such  grounds. 

At  present  one  wheel  is  installed  in  the  plant  requiring  in  full 
operation  10,000  cubic  feet  per  minute  of  flow,  and  within  two 
weeks  it  is  stated  that  a  second  wheel  will  be  installed  requiring 
an  additional  10,000  cubic  feet  per  minute  of  flow  for  full  opera- 
tion. 

In  view  of  the  foregoing,  T  should  recommend  that  the  plan? 
be  approved  as  presented.  The  permit  for  the  discharge  of 
sewage,  under  the  usual  conditions  of  revocation,  was  granted 
February  27  of  this  year. 

"Respectfully  submitted, 

IT.  B.  CLEVELAT^D, 

Assistatit  Sanitary  Engineer 

On  September  21,  1907,  the  plan  for  extension  of  the  outlet 
sewer  was  approved. 


MILFORD 

Plans  for  minor  changes  in  the  sewer  plans  for  the  village  of 
Milford  were  approved  on  January  2,  1907. 


MT.  KISCO 


Under  a  special  act  of  the  Loirislature,  the  village  of  Mt.  Kisco 
and  the  city  of  Xew  York  were  empawerod  to  co-operate  in  the 
construction  of  a  sewer  system  and  sewage  di?po^al  plant  for  the 
village. 
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Accordingly  amended  plans  ^vere  submitted  for  approval  to 
supersede  those  approved  December  31,  1906. 

Mount  Kisco,  X.  Y.,  October  13,  1907. 

Dk.  Eugene  H.  Porter,  State  Health  Commissioner,  Albany, 
N.  v.: 

Dear  Sir: — Xew  York  city  has  presented  to  the  village  of 
Mt.  Kisco  entirely  new  maps  for  sewers  and  disposal  plant  which 
both  the  city  and  village  authorities  deem  far  superior  to  those 
already  approved  by  your  board,  but  the  cost  to  the  village  is  over 
$50,000  greater  and  whether  the  taxpayers  of  the  village  will 
approve  the  new  plans  remains  to  be  seen. 

On  the  26th  inst.  a  special  election  occurs  and  it  has  been 
brought  to  our  attention  that  the  map  should  be  approved  by  your 
board  before  that  time  or  anything  then  determined  would  be 
illegal.  Please  wire  me  the  earliest  time  I  can  see  you  and  I  will 
at  once  go  to  Albany  with  map. 

Truly  vours, 

ISAAC  W.  TURNER, 

President' 


White  Plains,  X.  Y.,  November  27,  1907. 

Hon.  Eugene  H.  Porter,  ^I.D.,  Commissioner  of  the  State  De- 
partment of  Health,  Albany,  N.  Y.: 

Dear  Sir:  —  I  have  the  honor  to  send  you  the  following  brief 
report  on  the  proposed  system  of  sewers  for  the  village  of  Mourt 
Kisco,  which,  so  far  as  the  .village  is  concerned,  is  substantially 
the  same  plan  as  the  one  designed  and  reported  upon  by  me  five 
years  ago,  but  modified  by  the  construction  and  gradients  neces- 
sary to  carry  the  entire  sewage  of  the  village  through  trunk  sewers, 
projected  by  the  city  of  Xew  York,  but  to  be  built  by  the  vil- 
lage, and  delivering  it  to  a  pumping  station  to  be  located  near  the 
jtmction  of  Branch  brook  and  Kisco  river,  from  which  point  a 
10-inch  force  main  is  to  be  constructed  bv  the  city  of  Xew  York 
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for  a  length  of  about  3,600  feet  up  the  river  to  the  proposed  site 
for  disposal  and  filtration  works.  The  city  of  New  York  is  also 
to  install  the  pumping  station  complete,  and  to  build  the  disposal 
works  (septic  tank,  contact  beds  and  filtration  plant)  all  to  have 
a  capacity  of  handling  400,000  gallons  daily,  or  sufficient  to  pro- 
vide for  the  present  and  future  needs  of  the  village,  when  fully 
settled. 

There  are  two  lines  of  trunk  sewers  to  be  built,  the  first  an 
18-inch  sewer  along  Branch  brook  from  its  crossing  by  the  north- 
erly boundary  line  of  the  village  to  its  entrance  into  Kisco  river, 
a  distance  of  about  8,200  feet,  and  a  fall  of  3  in  1,000,  with  an 
8-inch  branch  having  the  same  gradient,  1,250  feet  in  length 
from  the  head  of  the  18-inch  sewer  to  Kisco  avenue.  The  other 
line  is  a  12-inch  sewer  of  two  branches  or  sections,  the  first  ex- 
tending up  the  river  from  the  most  northerly  crossing  of  Main 
street  to  the  pumping  station,  about  2,400  feet  with  a  fall  of  3 
in  1,000;  and  the  other  branch  beginning  at  the  most  southerly 
crossing  of  Kisco  river  and  Main  street  and  extending  down 
stream,  with  varying  rate  of  fall,  the  minimum  being  3  in  1,000, 
a  distance  of  about  6,400  feet  to  the  pumping  station. 

The  delivery  of  the  entire  volume  of  the  village  sewage,  calcu- 
lated for  three  times  the  present  population  is  thus  obtained  by 
gravity  to  be  received  at  the  point  where  it  will  be  handled  and 
treated  by  the  city  of  New  York  and  a  pure  effluent  discharged 
into  Kisco  river. 

The  different  districts,  each  with  its  own  outfall,  referred  to 
in  my  previous  report  as  A,  B,  C  and  D,  will  thus  be  merged  into 
the  present  scheme  and  the  drainage  of  all  the  different  areas 
intercepted  by  the  trunk  sewers  and  carried  to  a  single  outfall, 
namely,  the  pumping  station  before  mentioned. 

It  will  be  noticed  that  by  this  scheme  the  building  of  sewers 
across  private  property,  except  the  short  line  from  Marion  street 
to  Maple  avenue,  will  be  avoided. 

The  pumping  and  disposal  works,  to  be  built  and  maintained 
by  the  city  of  New  York,  are  planned  with  a  capacity  to  take 
care  of  and  treat  the  maximum  amount  of  sewage  of  the  village 
after  its  entire  area  has  been  settled  upon.  The  initial  capacity 
will  be  400,000  gallons  a  day  with  provision  for  extension  if  ever 
found  necessarv.     The  static  head  or  lift  will  be  39  feet,  or  44 
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feet  including  friction.  The  disposal  plant  consists  of  a  receiving 
tank,  pumping  machinery,  force  main,  septic  tank,  six  contact 
beds,  two  gathering  chambers  and  three  filter  bedsj  the  latter 
are  added  as  an  additional  pre^ution  in  order  to  secure  in  the 
highest  degree,  a  pure  effluent  for  discharge  into  Kisco  river. 

So  far  as  the  village  is  concerned,  the  entire  works  are  a  gravity 
system  which  will  effectually  drain  the  whole  area  within  the  vil- 
lage limits,  even  after  it  has  been  fully  settled. 

Very  respectfully, 

JOHN  M.  FARLEY 

The  amended  plans  were  approved  on  October  24,  1907,  and  a 
conditional  permit  was  issued  on  December  i,  1907. 


NIAGARA  FALLS 


During  1907  plans  for  sewer  extensions  to  the  Buffalo  avenue, 
Main  street.  Maple  avenue,  Garfield  avenue  and  Pine  avenue 
sewers  were  approved  and  provisional  permits  issued  for  the  dis- 
charge of  sewage  into  Niagara  river. 


NORTH  OLEAN 

In  September,  190C,  plans  for  sewers  and  sewage  disposal  for 
the  village  of  North  Olean  were  submitted  for  approval. 

North  Olean,  N.  Y.,  September  22,  1906. 

Mr.  Eugene  H.  Porter: 

Dear  Sir: — Although  at  our  last  village  election  held  last 
March,  the  measure  was  carried  by  a  good  majority  for  the  making 
of  plans,  specifications,  etc.,  for  sewering  of  this  village,  when 
it  comes  to  the  actual  voting  of  the  money  for  the  cost  of  the  sewer 
system,  it  will  be  met  by  a  great  deal  of  opposition,  which  in  all 
probability  will  be  at  special  election  for  same. 
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Now  the  people  who  are  out  and  out  in  favor  of  sewers  are  of 
a  unit  in  the  matter  of  disposing  of  sewerage,  viz. :  they  would 
like  to  be  given  the  sanie  privileges  as  the  city  of  Olean,  emptying 
direct  to  the  Allegheny  river  and  Olean  creek. 

We  so  closely  join  the  city  that  the  uninitiated  do  not  know 
the  difference  but  what  we  are  a  part  or  ward  of  the  city,  and  it 
is  very  certain,  that  in  the  near  future,  the  city  will  extend  its 
lines  and  make  it  so. 

Such  being  the  case,  and  the  State  Department  ever  make  a 
demand  for  disposal  works  or  the  like,  both  the  village  and  city 
would  be  able  to  act  in  conjunction. 

Hoping  your  Department  will  be  able  to  grant  the  above  as  a 
wish  of  the  majority,  the  board  of  trustees  await  your  earliest 
reply. 

Yours  truly, 

JOHN  F.  DONOVAN, 

Village  Clerk 


Albany,  N.  Y.,  October  1,  190G. 
Eugene   H.   Porter,   M.D.,   Coiivniissioiier  of  Health,  Albany, 

Dear.  Sir: — In  regard  to  the  application  of  the  village  of 
North  Oil  an,  Cattaraugus  county,  for  approval  of  plans  for  sys- 
Unus  of  sewers  and  sewage  disposal  for  portions  of  said  village, 
with  supplementary  application  to  omit  for  the  present  time  the 
sewage  disposal  plants  contemplated  in  the  proposed  improve- 
ments, I  beg  to  report  as  follows: 

Without  visiting  the  locality,  I  have  carefully  reviewed  the 
plans  and  the  engineer's  report  accompanying  them  and  have  con- 
sidered the  condition  of  pollution  of  the  Allegheny  river  and 
Olean  creek  in  respect  to  the  propriety  of  the  village  of  North 
Olean  disposing  of  its  sewage  temporarily  without  purification. 

Considering  the  first  question  of  plans  for  sewers  and  sewage 
disposal,  I  find,  after  carefully  inspecting  them,  that,  in  so  far  as 
the  sewerage  system  is  concerned,  they  meet  the  necessary  require- 
ments for  the  jirosent  and   future  growth  of  the  village.      The 
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sizes  of  the  main  outfall  and  branch  and  lateral  sewers  are  of 
suflBcient  capacity  and  suitable  grades  to  operate  satisfactorily  in 
practice. 

In  regard  to  the  sewage  disposal  plants,  I  find  that  there  are 
one  or  two  features  tEat  will  interfere  with  their  successful  opera- 
tion in  practice. 

The  first  of  these  is  insufficiency  of  head  upon  these  sprinkling 
filters  to  get  a  suitable  spray  during  the  operation.  The  heads 
shown  upon  the  plans  are  between  two  and  three  feet  at  the  River 
street  plant  and  between  four  and  five  feet  at  the  Buffalo  street 
plant.  It  has  been  found  in  practice  that  the  head  required  to 
suitably  operate  sprinkling  fiJters  is  from  seven  to  ton  feet.  If 
this  head  is  not  secured  it  has  been  found  that  the  limiting  circle 
t.)  which  the  spray  will  be  thrown  wnll  be  so  small  as  not  to  get 
the  most  effective  percolating  capacity  of  the  bed. 

Another  undesirable  feature  in  regard  to  both  of  these  plants 
is  that  no  apparatus  or  facilities  are  shown  for  properly  dosing 
the  sprinkling  filters  after  leaving  the  septic  tank.  It  is  a  very 
diflScult  matter  to  maintain  a  proper  head  upon  the  sprinklers 
without  a  dosing  chamber  supplied  with  an  automatic  discharge 
appliance  unless  hand  regulation  is  resorted  to,  which  is  usually 
found  to  be  more  expensive  than  the  automatic  devices. 

Another  question  which  does  not  affect  the  operation  of  these 
plants,  but  does  affect  the  life  of  them  in  practice,  is  the  character 
of  the  material  with  which  the  septic  tanks  are  constructed.  They 
are  showTi  constructed  of  wood,  but  this  material  in  contact  with 
sewage  deteriorates  very  rapidly  and  it  is  very  questionable  econ- 
omy to  introduce  it  in  the  present  case  instead  of  masonry  struc- 
tures. Wooden  construction,  however,  will  lessen  the  first  cost, 
which  may  be  of  considerable  importance  to  the  village. 

In  regard  to  the  question  of  disposal  of  the  sewage  of  North 
Olean  into  Olean  creek  and  Two  Mile  creek  without  purification, 
it  appears  that,  in  regard  to  the  Buffalo  street  outlet,  the  stream 
flow  of  Two  Mile  creek  is  inadequate  during  low  summer  flow 
to  discharge  into  it  the  proposed  quantity  of  sewage  without  creat- 
ing a  serious  nuisance.  Sewage  purification  should,  therefore, 
not  be  omitted  at  this  point. 

In  regard  to  the  River  street  outlet,  I  find  that  the  drainage 
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area  of  Oleau  creek  at  this  point  is  approximately  200  square 
miles,  instead  of  75  square  miles,  as  stated  in  the  engineer's 
report,  and,  although  the  summer  flow  is  fairly  well  maintained, 
there  is  a  dam  below  the  proposed  point  of  discharge  which  causes 
back  water  in  the  creek  to  a  point  above  the  proposed  outfall.  It 
is  quite  probable  that  under  such  conditions  the  discharge  of  raw 
sewage  into  this  stream  would  cause  deposits  which,  through 
septic  action,  would  become  objectionable.  Considering  the  small 
dilution  which  w^ould  result  during  the  dry  summer  months  and 
the  effect  of  pondage  Ix^low  the  proposed  point  of  discharge,  I 
consider  that  purification  should  also  be  required  at  the  River 
street  outlet. 

n!(l,  therefore,  recommend  that  the  plans  be  returnetl  to 
the  towTi  of  Olean  for  modifications  in  the  following  respects : 

1.  That  in  the  design  of  disposal  plants  the  grades  of  the  septic 
tanks  and  contact  filttr.s  bo  so  arranged  as  to  give  at  least  seven 
feet  difference  in  level  for  operating  the  sprinkling  filters. 

2.  That  there  be  shown  upon  the  plans  the  method  or  devices 
by  which  it  is  proposed  to  discharge  the  effluent  from  the  septic 
tanks  onto  the  sprinkling  filters  so  that  an  effective  head  will  be 
maintained  upon  the  nozzles  while  the  latter  are  discharging. 

I  should  further  recommend  that  both  sewage  disposal  plants 
bo  required  and  constructed  before  any  sewage  is  discharged  into 
Olean  creek  and  Two  Mile  creek. 

Respectfully  submitted, 

THEODORE  HORTOX, 

Chief  Engineer 


Albany,  N,  Y.,  November  10,  1906. 

T.  B.  LouuiiLEN,  M.  T).j  I68V2  Union  street,   Olean,  A".  Y.: 

Dear  Sir:  —  Replying  to  your  communication  of  recent  date, 
with  reference  to  the  plans  for  the  sewers  for  the  village  of  North 
Olean,  the  application  of  the  local  authorities  for  permission  to 
discharge  the  raw  sewage  into  the  waters  of  this  State  renders  it 
necessary  for  ouf  Engineer  to  make  a  personal  inspection  of  the 
local  situation. 
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Owing  to  the  large  number  of  engagements  he  has,  and  the 
large  amount  of  work  in  his  hands,  he  has  been  unable  to  visit 
North  Olean  up  to  this  time,  but  will  go  there  as  soon  as  possible. 

As  soon  as  I  gelf  his  report  in  the  matter  it  will  bo  decided 
at  once. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  Noveinber  22,  1906. 

Ei'utNE   II.   Porter,   M.D.,   Com/missioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir:  —  On  October  1st  I  submitted  a  report  upon  plans 
for  a  proposed  sewage  system  of  North  Olean,  prepared  by  Knight 
k  Hopkins  and  filed  with  application  duly  made  by  the  village 
authorities  of  North  Olean. 

Reconmiendation  was  made  in  my  report  in  regard  to  require- 
inciitji  for  sewage  disposal.  These  recommendations  were  based 
up4»n  information  of  a  more  general  nature,  since  pressure  of  other 
work  at  that  time  did  not  permit  of  a  j)er3onal  visit  to  the  locality. 
Since  the  date  of  this  report  a  supplementary  application  has 
been  received  from  the  village  authorities  for  permission  to  post- 
pone the  construction  of  the  two  sewage  disposal  plants  which 
foriuf  d  a  part  of  the  original  system  shovni  upon  the  plans,  and, 
in  accordance  with  further  direction  from  you,  I  have  visited  the 
village  of  North  Olean  and  Olean  city,  conferred  with  various 
officials  of  each  municipality,  looked  over  conditions  generally, 
and  beg  to  report  again  as  follows : 

Considering  only  the  question  of  temporarily  omitting  the  sew- 
age disposal  plants,  I  found  the  conditions  subsequently  the  same 
as  outlined  in  my  report  of  October  1st,  viz. : 

1.  With  r^ard  to  the  proposed  outlet  at  River  street  into  Olean 
creek,  the  creek  for  about  one  mile  below  this  point  is  a  slack- 
water  millpond,  formed  by  a  dam  located  near  the  junction  of 
Olean  creek  and  Allegany  river.      The  creek  at  present  is  clear 
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and  has  apparently  no  pollution  of  any  kind.  At  least  no  munici- 
pal sewerage  systems  discharge  into  it  above  North  Olean,  accord- 
ing to  information  obtained  from  the  superintendent  of  the  water 
department  and  village  clerk  of  North  01<?lin.  There  is  little 
question  that  the  volume  of  dilution  of  the  small  amount  of  sewage 
which  it  is  proposed  to  discharge  into  the  creek  from  North  Olean 
would  not  normally  create  a  nuisance,  but,  owing  to  slack  water 
caused  by  the  dam,  there  would  probably  result  deposits  in  the 
ptn  am  bed  which  would  create  a  nuisance  during  times  of  very 
low  flow. 

The  argument  raised  in  the  application  in  reference  to  Olean 
city  being  allowed  to  discharge  its  sewers  into  Olean  creek  and 
Allegany  river  has  not  much  force,  since  only  one  small  sewer 
from  the  city  discharges  into  Olean  creek  below  the  dam  referred 
to  where  there  is  good  dispersion  and  no  slack  water.  The  other 
and  larger  sewer  discharges  into  the  Allegany  river  where  the 
dilution  is  much  greater. 

From  inquiries  at  Ok  an  I  find  that  there  is  very  little  pollution 
of  either  Allegany  river  or  Olran  creek  above  Salamanca  outside 
the  city  of  Olean.  It  would  then  seem  that  if  the  purity  of  these 
streams  and  rivers  in  the  State,  especially  those  that  flow  into 
other  States,  like  the  Allegany  river,  is  to  be  maintained  in  a 
pure  state,  it  would  be  well  to  prevent  now  a  further  pollution 
of  them. 

The  city  of  Olean  and  village  of  North  Olean  take  their  water 
supply  from  driven  wells  located  within  the  city  of  Olean  on  the 
north  bank  of  the  Allegany  river  at  a  point  below  the  smaller  of 
the  two  existing  sewer  outlets  from  Olean  City,  and  below  the 
proposed  outlet  from  North  Olean,  although  probably  more  con- 
tamination would  or  even  does  come  from  ground  pollution  from 
residents  in  the  city  of  Olean,  it  is  possible  that  some  contami- 
nation might  come  from  the  river  itself,  due  to  sewage  discharged 
into  it  above  the  line  of  we»lls. 

In  regard  to  omittini,"  the  proposcel  sewage  disposal  plant  on 
Two  ^lile  creek  at  BnflFalo  street,  this  stream  is  so  small  and 
the  n^'juirenient  for  sewerage  as  well  as  sewage  disposal  for  a 
large  taimerv  le^eated  on  the  stream  in  North  Olean  is  so  urgent 
that  it  is  almost  imperative  that  this  disposal  plant  be  not  omitted. 
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In  view  of  this  additional  information  and  personal  inspection 
of  the  conditions  at  North  Olean,  I  should  recommend,  as  in  my 
foregoing  report,  that  to  avoid  the  probability  or  at  least  the  pos- 
sibility of  a  nuisance  along  Olean  creek  below  the  proposed  point 
of  discharge  which  is  in  slack  water  above  the  existing  dam ;  and 
to  prevent  the  great  likelihood  of  a  nuisance  along  Two  Mile  creek 
in  case  raw  sewage  from  the  200  population,  which  is  estimated 
will  discharge  into  it;  that  both  purification  plants  be  installed 
K'fore  any  sewage  is  discharged  into  these  two  streams. 

Very  respectfully  yours, 

THEODORE  NORTON, 

Chief  Engineer 


Rome,  N.  Y.,  January  10,  1907. 

Theodore  Hokton,   Esq.,   Consulting  Engineer,  State  Depart- 
ment of  Health,  Albany,  N.  Y.: 

Dkar   Sir:  —  We   received   on   January   5th   your   report   of 
October  Ist  last  to  the  State  Commissioner  of  Health  regarding, 
the   North   Olean  sewerage   system   and   treatment  works.     We 
thank  you  for  making  so  early  a  report  and  regret  it  must  have 
be<n  overlooked  and  so  nof  sent  us  earlier. 

We  note  your  criticisms  in  regard  to  the  head  on  the  sj)riukling 
nozzles  and  the  need  of  dosing  tanks,  but  before  revising  the  plans 
of  the  work  we  think  it  best  to  correspond  with  you  regarding  the 
matter,  as  we  think  some  explanation  from  us  may  be  necessary. 

Our  reasons  for  using  the  heads  of  from  three  to  five  feet  on 
the  nozzles  were  based  largely  upon  the  results  of  the  experiments 
at  Columbus,  Ohio,  and  at  the  Massachusetts  Institute  of  Tech- 
nology Experiment  Station,  where,  at  the  former,  a  head  of  four 
feet  satisfactorily  covered  an  area  of  43.5  square  feet,  and,  at  the 
latter,  forty-cme  inches  head  obtained  and  was  reported  as  capable 
of  being  materially  reduced  if  desired.  The  summary  in  the 
Columbus  report  on  the  sprinkling  filters  indicated  that  three 
to  five  feet  only  were,  required.  We  expected,  and  the  specifica- 
tions provide  that  the  village  is  to  furnish  the  nozzles,  that  such 
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a  design  of  nozzle  would  be  adopted  as  would  give  a  satisfactory 
sprinkling  area  without  clogging,  and  that  the  design  would  need 
to  be  determined  by  trial. 

Undoubtedly  the  greater  the  head  the  more  satisfactory  might 
be  the  operation  of  the  sprinklers,  but  we  were  lead  to  the  design 
by  the  desire  to  keep  within  all  reasonable  limits  the  cost  of  the 
two  plants,  which  at  the  best  are  large  for  a  village  of  that  class. 

The  pump  wells  at  the  two  works  are  small  and  would  contain 
but  a  short  period's  sewage  flow,  with  the  effect  that  the  automatic 
pumps  would  operate  without  being  idle  for  any  material  length 
of  time,  and  that  consequently  the  overflow  from  the  septic  tanks, 
the  latter  having  a  relatively  large  area,  would  be  fairly  constant 
and  the  head  on  the  spraying  nozzles  not  very  variable.  This 
seemed  to  render  not  very  important  the  use  of  dosing  tanks,  but 
they  undoubtedly  would  be  beneficial. 

It  appears  to  us  that  the  number  of  nozzles  should  bo  increased 
over  the  number  shown  so  as  to  have  one  for  about  each  fortv 
square  feet  of  filter  surface,  and  that  if  this  were  done  dosing 
tanks  certainly  would  be  desirable  and  perhaps  necessary  if  the 
ieads  were  left  as  at  present. 

To  elevate  materially  the  septic  tank  at  the  larger  works  — 
the  Eiver  street  —  would  mean  a  large  additional  cost  to  the  i)lant 
as  it  is  of  concrete  and  now  only  partially  below  the  natural 
ground  surface.  The  head  on  the  nozzles  here  was  about  three 
feet,  or  three  and  one-half  from  flow  line  to  filter  surface. 
Probably  without  great  additional  cost  the  flow  line  of  the  tank 
could  be  elevated  two  feet.  A  dosing  tank  drawing  eighteen 
inches  or  less  of  water  operated  by  an  automatic  siphon  could  be 
easily  formed  at  one  end  of  the  tank,  which,  with  the  number  of 
nozzles  incnased,  we  Wieve  would  overcome  in  operation  your 
objections  at  this  site. 

At  the  Buffalo  street  works  where  the  difference  in  elevation 
between  the  filter  bed  surface  and  the  flow  line  of  the  septic  tank 
is  five  feet,  we  would  judge  that  your  objections  as  to  head  and 
dosing  might  be  overcome  by  a  similar  dosing  chamber  at  the 
end  of  the  tank,  and  a  similar  increase  in  the  number  of  nozzles, 
i.  e.,  so  that  there  would  be  at  least  one  for  each  forty  square  feet 
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of  bed  area.  The  cost  of  elevating  the  tank  at  these  works  would 
not  be  relatively  as  much  as  at  the  River  street  works,  but  our 
desire  to  keep  down  the  cost  of  this  plant  is  because  such  a  small 
territory  is  at  present  sewered  by  it  that  the  construction  of  this 
portion  of  the  system  might  not  be  attempted  if  the  cost  of  the 
treatment  works  appeared  large  to  the  village  authorities. 

We  write  you  thus  fully  in  regard  to  these  works  and  assure 
you  that  it  is  entirely  for  reasons  of  economy  that  we  make  the 
above  suggestions  as  to  the  kind  of  alterations  at  all  at  variance 
with  your  own.  We  recognize  the  spirit  of  your  criticisms  and 
thank  you  for  them  as  well  as  for  your  favorable  report  upon  the 
remainder  of  the  system. 

Trusting  that  we  may  hear  from  you  as  to  what  portion  of  our 
-iiggr  stions  we  may  adopt  in  revising  the  plans,  we  remain, 

Yours  truly, 

KNIGHT  &  HOPKINS 


Albany,  N.  Y.,  January  25,  1907. 

KxiGHT  &  Hopkins,  GivU  Engineers,  Rome,  N.  Y.: 

Dear  Sirs: — In  reply  to  your  letter  of  January  10,  1907, 
would  say  with  respect  to  recommendations  contained  in  my  re- 
port of  October  1st  that : 

With  regard  to  sprinkling  head  upon  the  filters,  whereas  lower 
heads  than  seven  feet  are  being  successfully  used  to  spray  sewage, 
in  general  there  is  little  question  that  in  most  cases  the  extra 
piping  and  nozzles  make. the  cost  so  great  as  to  be  usually  un- 
warranted. Of  course  there  are  cases  where  very  little  head  i< 
available  and,  from  what  you  say,  this  is  probably  the  case  with 
your  Olean  design. 

In  fact  my  recommendation  was  predicated  for  the  most  part 
upon  the  piping  layout  shown  upon  your  plans,  which  with  the 
space  inten-als  shown  between  nozzles,  is  not  sufficient  to  spray 
the  unit  areas  contiguous  to  each  nozzle.  Unfortunately  my 
time  is  too  much  occupied  to  study  the  design  upon  the  ground, 
but  accepting  the  information  contained  in  your  letter  of  January 
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lOth  as  to  ultimate  available  head,  I  would  now  approve  of  the 
adoption  of  a  head  not  less  than  three  feet,  if  the  loss  of  head 
in  the  piping  system  will  not  reduce  materially  this  head  at  the 
nozzle,  and  provided  the  number  of  nozzles  be  increased  so  that 
the  effective  spraying  area  will  cover  the  entire  beds. 

In  regard  to  the  dosing  chamber,  I  appreciate  the  principle 
of  action  you  describe  with  respect  to  the  septic  tanks  and  the 
pumps.  The  difficulty  which  I  anticipate  is  one  due  to  the 
variation  in  head  upon  the  sprinklers,  which  will  result  from  the 
difference  in  rate  of  discharge  into  the  tanks  when  the  pumps  are 
in  action,  and  the  rate  of  outflow  into  the  sprinkling  system.  If, 
for  instance,  the  sprinkling  system  should  discharge  faster  than 
the  puinps  supply  sewage  to  the  tanks,  the  head  would  drop  very 
slowly  and  tbero  might  be  a  long  period  when  the  nozzles  would 
act  under  a  very  slight  head.  Again  if  the  rate  of  inflow  and 
outllow  from  the  septic  tank  were  approximately  equal  the  whole 
svstcm  would  have  a  tendencv,  when  once  started  (limited  onlv 
by  rate  of  arrival  of  sewage  at  the  station)  to  act  continuously. 

Xot  having  the  plans  here  I  am  discussing  the  matter  mostly 
from  memory  and  there  may  be  facts  about  the  operation  which 
von  intend  to  accomplish  that  are  still  not  cloarlv  understood 
by  m(\  The  piping  system  not  being  complete  in  design  and 
arrangement  left  of  course  considerable  for  me  to  surmise. 

In  fact  I  consider  the  action  of  a  small  dosing  chamber  very 
superior  to  the  method  you  have  shown  upon  the  plans  already 
submitted,  for  with  such  a  chamber  dosing  can  be  accomplished 
every  two  or  three  minutes.  I  should  accordingly  prefer  to  have 
these  chambers  included  in  your  Olean  layout  in  the  manner 
suggested  by  you  in  your  letter  of  January  10th. 

Hoping  this  will  explain  satisfactorily  our  views  in  the  matter, 
I  am, 

Verv  trnlv  vours, 

TllP^ODORE  II0RT02T, 

Chief  Engineer 
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Albany,  N.  Y.,  February  8,  1907. 
Mr.  John  F.  Donovan,  Village  Cleric,  North  Olean,  N.  Y.: 

Deab  Sir: — I  am  returning  to  you  by  express  the  approved 
plans  for  the  North  Olean  sewerage  system  and  sewage  disposal 
plant. 

I  also  enclose  you  herewith  permit  for  the  same,  which  should 
be  filed  in  the  county  clerk's  office  as  required  by  law. 

With  reference  to  your  application  for  permission  to  delay  the 
construction  of  the  sewage  disposal  plant  and  discharge  the  raw 
sewage  directly  into  the  stream;  I  have  given  this  matter  very 
careful  consideration,  have  had  an  inspection  of  the  local  con- 
ditions made  by  the  consulting  engineer  erf  the  Department,  and, 
after  going  over  the  matter  carefully  and  giving  all  the  facts  in 
the  case  my  earnest  consideration,  in  my  opinion  this  should  not 
be  done  and  I  am  therefore  forced  to  deny  the  application  of  the 
village  authorities  for  such  permission. 

Very  respectfully, 

EUGENE  H.  PORTEE, 

Commissioner  of  Health 

On  February  7,  1907,  the  plans  for  a  sewer  system  and  sewage 
disposal  plant  for  North  Olean  were  approved  and  a  conditional 
permit  was  issued.  An  amended  permit  was  issued  on  May  24, 
1907  which  stated  more  definitely  the  points  of  discharge. 

On  January  8,  1907,  amended  plans  showing  slight  changes  in 
the  sewer  system  were  approved. 


OWASCO  COUNTRY  CLUB  — Cayuga  Co. 

On  June  20th,  amended  plans  for  sewage  disposal  at  the  Owaseo 
Country  Club  on  Owaseo  lake  were  presented  for  approval.  On 
June  24,  1907,  the  amended  plans  were  approved  and  a  condi- 
tional permit  issued  for  the  discharge  of  effiuent  from  the  plant 
into  Owaseo  lake. 


90  Twenty-eighth  Annual  Report  of  the 

OGDENSBURG 

During  the  year  sewer  extensions  in  King  and  Pine  streets 
were  approved  and  permits  issued. 


PALMYRA 

Albany,  N.  Y.,  April  11,  1907. 

Eugene    K.    Pokter,    M.D.,    State    Commissioner    of    Health, 
Albany,  N.  Y.: 

Dear  Sir  :  —  I  beg  to  report  on  my  examination  of  the  plans 
for  sewerage  and  sewage  disposal  for  the  village  of  Palmyra, 
Wayne  county,  which  were  recently  submitted  to  you  for  approval 
by  Mr.  A.  P.  Seeley,  village  clerk. 

On  April  2d,  plans  for  a  sewer  system  and  disposal  plant  w^ero 
received  at  the  Department  and  comprise  the  following  maps  and 
documents : 

1.  Tracing  and  blue  print  of  general,  contoured  sewer  map. 

2.  Tracing  and  blue  print  of  two  sheets  of  sewer  profiles. 

3.  Tracing  and  blue  print  of  sheet  showing  details  or  appurte- 
nances. 

4.  Tracing  and  blue  print  showing  design  of  sewage  disposal 
plant. 

5.  Tracing  and  blue  print  of  sheet  of  details  for  automatic 
feeds  and  timed  siphons  for  operating  contact  beds. 

6.  A  report  (in  duplicate)  on  the  design  of  the  sewer  system 
and  disposal  plant. 

7.  A  set  of  specifications  (in  duplicate)  for  the  construction 
of  the  sewer  system  and  sewage  disposal  plant. 

The  system  designed  is  a  separate  system ;  i.  e.,  no  storm  water 
or  surface  water  is  to  be  admitted  to  the  sanitary  sewers. 

It  is  expected  that  about  six  miles  of  sewers  will  be  at  once 
constructed  in  the  seven  and  one-tenth  miles  of  streets  within  the 
village  limits  and  south  of  the  Erie  canal. 

The  plans  include  treatment  of  the  sewage  through  a  septic 
tank  and  set  of  broken  stone  contact  filters. 
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Palmyra  is  situated  on  the  main  lino  of  the  K".  Y.  C.  & 
II.  R.  R.,  and  on  the  south  bank  of  Ganargua  creek  in  the  south- 
wc  sterly  section  of  Wayne  county.  The  village  was  incorporated 
in  1828,  and  its  present  population  is  about  2,300,  showing  but 
a  slight  increase  in  the  last  fifteen  years. 

Ganargua  creek  rises  in  Ontario  county,  its  principal  tributary 
being  Mud  creek  which  rises  west  of  Canandaigua  lake.  Ganar- 
gua crook  flows  easterly  through  Ontario  and  Wayne  counties  to 
the  Clyde  river,  which  is  formed  at  Lyons  by  the  junction  of 
Ganargua  creek  and  the  Canandaigua  outlet 

The  Clyde  river  flows  easterly  and  southeasterly  to  the  Seneca 
river,  which  is  the  outlet  of  nearly  all  the  central  New  York 
lakes  and  whose  waters  contribute  to  the  Oswego  river  and  finally 
roach  Lake  Ontario. 

At  Palmyra,  the  drainage  area  of  the  Ganargua  creek  is  206 
square  miles.  There  are  no  villages  of  any  considerable  size  on 
the  watershed  above  Palmyra. 

Newart,  eight  and  five-tenths  miles  east  of  Palmyra  and  about 
one  mile  south  of  Ganargua  creek,  is  situated  on  Military  run 
which  has  its  outlet  into  Ganargua  creek.  The  population  of 
Newark  is  4,500.  During  1906,  plans  for  a  sewer  system  and 
sewage  <lispo8al  plant  for  the  village  of  Newark  were  approved 
by  this  Department. 

Lyons,  five  miles  east  of  Newark,  has  a  population  of  4,800. 
In  1897,  plans  for  a  sewer  system  and  the  disposal  of  sewage  by 
broad  irrigation  were  approved  by  the  State  Department  (Board) 
of  Health. 

The  village  of  Clyde,  eleven  miles  east  of  Lyons,  has  a  popula- 
tion of  2,600,  and  has  extensive  sewers  discharging  into  the  Clyde 
river. 

Ton  miles  below  the  village  of  Clyde,  the  Clyde  river  empties 
into  Soneca  river. 

As  stated  in  designing  engineers'  report,  the  water  works  at 
Palmyra  are  owned  by  a  private  corporation,  an  excellent  supply 
<»f  water  being  obtained  from  springs  near  the  central  southern 
Iwmndary  of  the  village.  The  water  is  pumped  to  a  50-foot  staud- 
jripo  of  some  120  feet  above  the  general  elevation  of  the  bu.sinc:^:^ 
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section  of  the  village.  The  consumption  is  from  75,000  to  80,000 
gallons  per  day.  The  houses  are  very  generally  connected,  there 
being  about  400  connections. 

To  determine  the  probable  amount  of  sewage  to  be  cared  for 
by  the  sewer  system  and  disposal  plant,  the  basis  used  in  the 
design  was  5  persons  to  each  50-foot  lot  on  all  streets,  each  person 
contributing  100  gallons  of  sewage  in  24  hours.  The  maximum 
rate  of  flow  was  taken  at  150  per.  cent*  of  the  average 
rate  of  flow,  and  this  maximum  rate,  after  adding  10  per  cent, 
of  the  average  rate  of  flow  to  allow  for  infiltration  of  ground 
water,  amounting  to  10,500  gallons  per  mile  of  sewer  per  day, 
gives  the  total  maximum  rate  of  flow  which  it  is  designed  shall  fill 
the  sewer  but  one-half  full. 

I  find  that  on  the  above  basis  the  sewers  are  of  proper  capacity 
to  eventually  sen-e  the  population  of  6,800  finally  to  be  provided 
for  in  the  life  of  the  proposed  system  as  stated  in  tlie  report  of  the 
desiring  engineer. 

The  basis  adopted  for  sewage  contribution,  as  above  described, 
is  adequate  and  in  accordance  with  general  engineering  practice 
in  similar  designing,  while  the  allowance  for  increased  population 
of  the  village  seems  to  be  reasonable.  The  premises  of  the  design 
and  the  capacity  of  the  system  are,  therefore,  in  my  judgment, 
reasonably  correct. 

The  size,  gradient  and  consequent  velocity  of  flow  of  all  sewers 
with  the  exception  of  the  sewer  on  Main  street,  west  of  Stafford 
avenue,  ap])(  ar  to  be  properly  designed.  This  Main  street  sewer 
should  be  carefully  constructed  and  properly  maintained  and  in- 
spected if  ])rrsent  plan  is  adhered  to,  but  the  gradient  and  design 
of  this  S(\ver  might  be  improved,  if  either: 

(1)  the  ni>])er  vud  wc^re  made  shallower; 

(2)  the  ^lain   Street  sewer,  from  Stafford  street  to  Gates 

street,  should  be  flattened  with  possibly  an  increase  in 
size  of  from  8"  to  10" ; 

(3)  the  size  of  this  section  should  be  increased  to  10",  and 

an  especially  largo  flush  tank  provided  to  maintain 
depth  of  flow  and  sufficient  flushing. 
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The  sewa^  disposal  plant  comprises: 

(a)   a  septic  tank  arranged  in  two  compartments  so  as  to 

permit    of   flexibility    of   operation    as    to    time    of 

detention, 
(6)   four  broken  stone  contact  filters  onto  which  the  septic 

tank  effluent  is  distributed  alternately  by  means  of 

automatic  sewage  feeds. 

This  method  of  treatment  is  effective  and  under  the  conditions 
existing  at  Palmyra,  the  design  appears  to  be  appropriate  and 
economical. 

The  one  criticism  which  I  would  make  of  the  plant  is  in  respect 
to  the  area  and  capacity  of  the  broken  stone  filters. 

On  the  second  page  of  the  Engineers'  report,  occurs. the  follow- 
ing: "It  is  not  probable  that  a  population  of  above  1,000  or 
1,200  people  will  obtain  sewer  connection  during  the  next  six  or 
eight  years."  From  the  fact  that  there  are  at  present  about  400 
water  connections,  and  that  sewers  are  to  be  at  once  constructed 
in  G  miles  of  the  total  7.1  miles  of  streets  in  the  village,  this 
estimate  is  undoubtedly  too  low,  and  should  be  increased  to,  say, 
1,800.  Then,  on  the  basis,  as  before  stated,  of  an  allowance  of 
10,500  gallons  per  day  per  mile  of  sewer  for  ground  .water  in- 
filtration, and  of  100  gallons  per  day,  average  contribution  per 
person,  the  total  quantity  of  sewage  to  be  treated  from  1,800 
persons  would  be  244,000  gallons  daily.  Now  if  eight  hours  be 
assumed  as  the  minimum  of  detention,  when  above  ultimate  sew- 
age contribution  shall  be  reached  (the  time  of  detention  proposed 
not  being  stated  in  report)  the  combined  capacity  of  the  two  com- 
partments of  the  septic  tank  should  be  about  81,000  gallons  to 
properly  treat  the  entire  sewage  flow. 

The  computed  capacity  of  each  tank  is  39,700  gallons,  or  79,400 
gallons  together,  so  that  the  septic  tank  is  of  sufficient  capacity  to 
properly  treat  the  entire  sewage  of  the  village  during  a  period  of 
usefulness  for  which  economy  demands  that  the  plant  shall  be 
planned. 

In  respect  to  lie  area  and  capacity  of  the  filters,  it  has  been 
foimd,  from  wide  experience,  that  contact  filters  do  not  operate 
satisfactorily  and  efficiently  at  much  higher  rates  per  acre  per  day 
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than,  say,  400,000  gallons  for  three-foot  depths,  600,000  gallons 
for  four-foot  depths,  600,000  gallons  for  five-foot  depths  of 
filtering  material.  Therefore,  with  the  delivery  at  the  plant  of 
244,000  gallons  of  sewage  daily,  the  area  of  the  proposed  filter 
beds,  with  a  depth  of  three  feet,  should  be  about  0.6  of  an  acre. 
The  total  area  of  the  four  contact  filters  is,  however,  about  0.14 
acres,  and  is,  therefore,  inadequate. 

In  order  that  the  filters  may  not  be  operated  in  the  early  f utun3 
at  excessive  rates,  they  should  evidently  be  increased  in  area,  and 
possibly  increased  in  depth,  unless  ordinary  high  water  condi- 
tions would  too  seriously  interfere  with  their  operation  should 
their  depth  be  increased. 

In  view  of  the  foregoing,  I  should  recommend  that  the  plans 
be  returned  to  the  village  authorities,  accompanied  by  a  statement 
setting  forth : 

(1)  that  final  approval  will  be  given  when  contact  bed  de- 
sign is  revised  in  accordance  with  above  outline ; 
•    (2)  that  in  other  respects,  the  plans  are  well  executed  and 
satisfactory  to  this  Department. 

Respectfully  submitted, 

THEODORE  HORTON, 

Chief  Engineer 

On  August  19,  1907,  the  corrected  plans  for  a  sewer  system 
and  sewage  disposal  plant  for  Palmyra  were  approved  and  a  i)er- 
mit  issued. 


PERRY 

Rome,  N.  Y.,  April  20,  1907. 

E.  H.  PoKTEK,  if.D.,  state  Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir:  —  We  are  sending  you  under  separate  cover  to-day, 
two  tracing  plans  showing  the  proposed  extension  of  the  sewer 
system  for  the  village  of  Perry,  for  which  the  village  would  like 
a  permit  and  also  the  approval  for  the  change  of  the  size  of  the 


State  Depabtment  of  Heai.th.^  95 

sewer  on  Euclid  avenue  from  eight  inches  as  originally  approved 
by  your  Department  to  twelve  inches  as  now  proiX)sed. 

We  have  written  to  the  board  of  trustees,  asking  them  to  make 
ap})lication  for  the  permit  and  also  for  the  approval  of  this  change. 
We  would  say  in  regard  to  the  extension  of  the  sewer  system 
that  in  the  year  1901,  the  village  constructed,  under  plans  pre- 
pared by  us  and  approved  by  your  Board,  a  large  portion  of  the 
sewer  system.     The  part  constructed  in  1901  was  something  over 
ten  and  one-quarter  milas  and  included  practically  all  of  the  built 
up  section  of  the  village,  excluding  the  part  now  proposed  to 
be  constructed.     This  portion  now  proposed  for  immediate  con- 
struction lies  along  Silver  lake  and  its  natural  drainage  at  the 
present  time  is  into  Silver  lake,  above  the  point  of  intake  of  the 
water  works  system  for  the  village.     The  village  desires  at  the 
present  time,  to  avoid  all  danger  of  contamination  by  the  con- 
struction of  the  sewers  now  proposed.     A  petition  has  been  filed, 
signed  by  the  required  number  of  petitioners,  w^ith  the  village 
clerk,   asking  for  this   construction,   and   the  village   authorities 
wish  to  submit  this  construction  to  a  vote  of  the  taxpayers,  imme- 
diately,  so  that  the  sewers,  if  possible,  may  be  constructed  be- 
fore the  summer  season  or  at  least  during  this  summer,  so  that 
possible   pollution  from  the  lake  from  this  territory,   which   is 
largely  that  of  a  summer  resort,  may  be  prevented  at  as  early  a 
(late  as  possible,  and  therefore  the  village  authorities  earnestly 
desire  your  early  permit  and  approval  of  this  extension  and  pro- 
posed change  in  size  of  sewer  on  Euclid  avenue. 

As  to  the  proposed  change  in  the  sewer  on  Euclid  avenue,  we 
will  state  that  adjoining  the  village  of  Perry  on  the  south  is  a 
large  religious  assembly  ground,  which  is  peopled  by  several  thou- 
sand simimer  residents  and  excursionists  during  the  summer 
season,  and  that  this  increased  size  of  pipe  is  made  for  the  pur- 
pose of  accommodating  the  assembly  grounds  with  sewerage  fa- 
cilities in  the  future,  thus  further  preventing  the  pollution  of 
Silver  lake.  The  corporation  controlling  the  assembly  grounds, 
we  are  informed,  appreciate  the  necessity  of  caring  for  their 
sewage  and  are  already  considering  the  matter  of  sew^ering  into 
the  Perry  system,  this  being  their  only  available  outlet. 

We  believe  the  application  to  you  will  come  from  the  village 
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of  Perry  within  a  few  days  and  possibly  as  early  as  the  receipt 
of  these  plans,  and  upon  the  granting  of  the  permit  and  the  ap 
proval  of  this  slight  change,  will  you  kindly  forward  one  copj 
of  the  plans  of  the  board  of  trustees  of  Perry,  K".  Y.,  and  oblige 

Yours  truly, 

KNIGHT  &  HOPKINS 


Albany,  N.  Y.,  May  3,  1907. 

Eugene  II.  Porter,  M.D.,   Commissioner  of  Health,  Albany 
N.  Y.: 

Dear  Sir  :  —  I  beg  to  report  on  my  examination  of  plans  f oi 
the  construction  of  sewers  in  Euclid  avenue.  Walker  road.  Lake 
road,  and  across  private  right  of  w^ay  to  Federal  street  in  the 
village  of  Perry,  Wyoming  county,  which  plans  were  recently 
submitted  to  this  Department  for  approval  by  Mr.  O.  M.  Bolton, 
village  clerk. 

These  plans  agree  with  the  general  plan  for  sewerage  for  the 
village  of  Perry,  approved  by  the  State  Board  of  Health  on  Sep 
tember  20,  1900,  except  that  the  size  of  the  Euclid  avenue  sewei 
has  been  increased  from  eight  inches  to  twelve  inches  for  one 
block  north  of  Camp  road. 

According  to  a  communication  from  the  designing  engineers, 
the  object  in  view  in  increasing  the  size  of  this  sewer  is  to  provide 
sewerage  facilities  during  the  suiamer  season  for  a  considerable 
population  at  the  Assembly  grounds  on  Silver  lake  since  no  othei 
means  of  disposing  of  sewage  from  these  camps  is  feasible  than 
through  the  sewer  system  of  the  village  of  Perry. 

The  construction  of  this  sewer  along  the  shores  of  Silver  lake 
wiU.tend  to  safeguard  the  water  supply  of  the  village  of  Perrj 
since  the  intake  to  the  water  supply  system  is  located  down  the 
lake  from  the  upper  portion  of  the  district  sewered  and  down  the 
lake  from  the  Silver  Lake  Assembly  ground. 

Although  no  precise  data  as  to  the  summer  population  at  the 
Assembly  grounds  was  presented,  it  is  believed  that  the  capacity 
of  the  sewer  proposed  will  be  ample  to  serve  this  district  as  wel 
as  the  section  of  the  village  through  which  it  passes. 


98  TwENTY-EiGiixn  Annual  Report  of  the 

HL  That  this  pennit  shall  he  revocable  at  any  time  by  the 
State  Commissioner  of  Health  or  subject  to  modification  or 
change  if,  in  the  judgment  of  the  State  Commissioner  of  Health, 
it  shall  become  necessary  or  desirable  or  if  an  appreciable  pollu- 
tion of  the  stream  shall  exist. 

Respectfully  submitted, 

THEODORE  HORTON, 

Chief  Engineer 

On  May  13  the  plans  were  approved  and  a  permit  issued  in 
accordance  with  the  recommendation  in  the  above  report  of  the 
Chief  Engineer. 


ROCHESTER 

Twelfth  and  Twenty-first  Wards 

Albany,  N.  Y.,  June  17,  1907. 

Dr.  E.  H.  Porter,  Commissioner  of  Health,  Albany,  N.  Y.: 

Dear  Sir  : —  In  accordance  with  the  instructions  of  Mr. 
Horton  contained  in  a  letter  dated  June  12,  I  visited  Rochester 
on  June  14th  to  investigate  the  nuisance  referred  to  in  a  letter 
of  Dr.  W.  B.  Cochrane  to  the  Department  under  date  of  May  5, 
1907.     I  find  the  conditions  to  be  as  follows: 

Thomas  creek  is  a  small  stream  running  through  the  Twenty- 
first  ward  of  the  city  of  Rochester  and  through  a  portion  of  the 
town  of  Brighton,  discharging  into  the  Irondequoit  river  about 
a  half  mile  from  the  bay  of  the  same  name.  The  lower  part  of 
this  creek  is  through  a  wild,  picturesque  glen,  and  the  junction 
with  the  Irondequoit  river  is  in  a  swamp  of  many  hundred  acres 
grown  up  with  flag  and  sedge,  through  which  both  streams  slowly 
meander.  Between  the  city  line  and  the  glen  just  mentioned, 
the  stream  runs  throught  farm  lands  used  as  market  gardens. 

The  stream  is  polluted  in  two  ways.  At  the  upper  end  of  one 
of  the  three  branches,  the  State  discharges  a  drain  said  to  be 
fifteen  (15)  inches  diameter  used  to  collect  seepage  from  the 
Erie  canal.     This  drain  runs  from  the  center  of  the  former  vil- 
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lage  of  Brighton,  now  the  Twenty-first  ward  of  Rochester,  paral- 
lel to  the  canal  and  about  500  feet  therefrom,  for  a  distance  of 
about  1,000  feet.  Into  this  State  drain  many  sewers  discharge, 
and  the  results  on  the  stream  are  unmistakable  and  sufficient  in 
themselves  to  account  for  the  odors  and  deposits  in  the  stream 
which  are  the  reasons  for  the  complaint. 

There  exists  another  cause  of  the  pollution,  namely  —  over- 
flows from  the  East  Side  trunk  sewer  through  the  overflow  out- 
let provided  in  University  avenue.  This  trunk  sewer  was  built 
in  1895  on  account  of  the  serious  defilement  of  a  number  of  small 
brooks,  Thomas  creek  among  the  number,  which  gave  rise  to 
many  suits  for  damages  wherein  the  plaintiffs  were  successful. 
This  trunk  sewer  begins  near  the  Genesee  river  and  extends  east- 
erly, northerly  and  westerly  in  such  a  way  as  to  practically  in- 
close the  whole  city  and  intercept  the  drainago  which  would 
naturally  turn  from  the  river  to  the  small  brooks,  and  returns 
all  this  drainage  to  the  Genesee  river  about  three  miles  down 
stream  from  the  point  of  beginning,  the  total  length  of  sewer 
being  about  eight  miles.  From  the  beginning  to  [Jnjversity 
avenue  is  a  distance  of  15,356  feet,  and  the  sewer,  starting  at 
three  feet  diameter,  has  increased  in  that  distance  to  a  diameter 
of  eight  feet.  In  order  to  reduce  the  cost  an  overflow  is  provided 
at  University  avenue  whereby  a  large  quantity  of  storm  water  is 
taken  out  of  the  sewer  and  allowed  to  flow  into  Thomas  creek. 
The  designing  engineer  intended,  and  it  is  so  stated  in  his  report, 
that  this  overflow  should  come  into  use  through  the  overflow  weir 
provided,  only  a  few  times  each  year.  It  is  claimed,  however, 
that  on  account  of  the  increased  density  of  population  in  the 
territory  adjoining,  that  this  overflow  is  in  frequent,  if  not  con- 
tinual, use,  and  that  Thomas  creek  is  thereby  polluted  to  an  equal, 
if  not  greater,  extent  than  by  the  State  sewer. 

It  is  now  proposed  by  the  city  of  Rochester,  and  complete 
plans  have  been  prepared  for  this  purpose,  to  drain  the  Twenty- 
first  ward  (the  former  village  of  Brighton)  to  a  single  point  and 
to  pump  the  accumulated  sewage  into  this  trunk  sewer  just  above 
this  overflow.  The  residents  of  the  town  of  Brighton,  already 
complaining  of  the  pollution  of  Thomas  creek,  suits  for  the  pollu- 
tion  of  which   are   already   in   progress   against   the   city,    are 
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alarmed  lest  this  additional  amount  of  sewage  should  increase 
the  conditions  already  unbearable.  The  essence  of  the  complaint 
and  the  purpose  of  the  investigation  asked  for  is  to  prevent  this 
discharge  of  the  Twenty-first  ward  sewage  into  this  trunk  sewer. 

I  followeil  the  course  of  Thomas  creek  from  the  canal  to  Iron- 
dequoit  bay,  and  it  is  evident  that  that  stream  should  not  receive 
raw  sewage.  The  city  engineer,  Mr.  Fisher,  assured  me  that 
while  he  had  no  personal  knowledge  of  the  capacity  of  the  trunk 
sewer  at  that  point,  he  believed  it  to  be  of  sufficient  size  to  take 
care  of  the  relatively  small  addition  without  overtaxing  its  capa- 
city. The  supervisor  of  the  town  of  Brighton,  Mr.  Babcock,  and 
the  health  officer,  Dr.  Cochrane,  assured  me  that  they  could  pro- 
duce witnesses  to  swear  that  the  overflow  frequently  discharged 
sewage  even  without  any  storm  water  apparently  inducing  the 
same.  I  advised  Mr.  Fisher  that  it  woidd  be  necessary  to  sub- 
mit the  plans  for  the  Twenty-first  ward  sewer  to  the  Department 
before  work  was  commenced,  and  suggested  to  him  the  desira- 
bility of  getting  together  data  as  to  the  present  flow  in  the  trunk 
sewer  and  the  rainfall  necessary  to  make  the  overflow  act.  This 
he  promised  to  do,  and  the  matter  will  have  to  be  taken  up  fur- 
ther when  this  information  is  before  the  Department.  The 
authorities  in  the  Twenty-first  ward  have  already  taken  up  the 
proper  procedure  to  discontinue  the  domestic  sewage  flow  from 
the  State  sewer,  so  that  the  co-o]^)eration  of  the  State  Department 
is  not  asked  for  this  purpose. 

The  whole  question  seems  to  be  tied  up  with  the  problem  of 
the  future  outfall  of  the  city  of  Rochester,  and  might  properly 
be  taken  up  with  that  question  except  that  the  plans  for  the  out- 
fall will  not  be  ready  until  September,  while  it  is  hoped  to  begin 
the  construction  of  this  Twenty-first  ward  system  at  once. 

I  recommend  that  no  action  be  taken  in  the  matter  at  present, 
which  is  satisfactory  to  the  health  officer  and  to  Mr.  Babcock, 
the  suj)ervis^)r,  pending  the  presentation  of  the  plans  referred  to; 
and  that  then  the  propriety  of  discharging  the  Twenty-first  ward 
sewage  into  the  trunk  sewer  be  carefully  considered  with  the 
alternative  proposition  of  treating  the  sewage  separately,  and  that 
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the  crude  sewage  overflow  into  the  creek,  called  storm  water,  be 
also  considered  in  the  question  of  treatment. 

Respectfully  submitted, 

II.  X.  OGDEX, 

SpecM  Assistant  Engineer 


KocHEOTER,  X.  y.,  July  24,  1907. 

Hon.  EroEXE  H.  Porter,  Commissioner  State  Board  of  Health, 
Albany,  N.  Y.: 

Dear  Sir:  —  I  am  transmitting  herewith  two  copies  of  our 
H'jxjrt  upon  a  *'  Separate  Sewerage  System  for  Portions  of  the 
12th  and  21st  Wards,  City  of  Rochester,  X.  Y."  Accompanying 
each  rejjort  is  a  general  plan  showing  the  sewers  proposed  in  the 
territory,  a  general  plan  of  the  proposed  pumping  station  and 
eleven  maps  and  profiles  of  streets  and  sewers;  also  copies  of  the 
general  sj)ecifieations  and  the  type  plans  used  in  the  city  of 
Rochester  for  the  construction  of  sewers. 

I  trust  that  this  material  corresponds  with  the  rules  and  regu- 
lations of  your  Department  in  this  niatter. 

Very  truly  yours, 

E.  A.  FISHER, 

City  Engineer 


Albany,  X.  Y,,  August  16,  1907. 

EfoENE    H.    Porter,    ^I.D.,    State    Commissioner    of    Health, 
Albany,  N.  Y.: 

Dear  Sir:  —  I  have  to  report  that  T  have  carefully  examined 
the  jilans,  specificati<ms  and  profiles,  submitted  under  date  of 
July  twenty-fourth,  of  a  separate*  siwerage  system  for  portions  of 
the  Tw*elfth  and  Twentv-first  wards  of  the  citv  of  Rochester, 
X.  Y. 

I  find  that  the  sewers  arranged  for  are  adequate  and  satisfactory 
and  that  the  system  whrn  built  should  fulfill  all  reasonable  de- 
mands  made  upon  it. 
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The  method  of  disposal  planned  for  is  to  receive  the  sewage 
from  the  territory  considered,  about  1,000  acres,  into  a  storage 
tank,  to  be  located  at  the  intersection  of  Winton  road,  North  and 
Atlantic  avenues,  said  tank  being  designed  to  hold  about  7^5 
hours  flow.  From  this  tank  it  is  proposed  to  pump  the  sewage 
at  intervals  into  the  East  Side  Trunk  sewer  through  a  force  main 
one  mile  long,  the  discharge  being  at  the  intersection  of  Culver 
road  and  Atlantic  avenue. 

This  method  of  disposal  I  believe  to  be  unwise  for  the  following 
reasons : 

The  method  is  avowedly  a  temporary  one  (see  engineer's  report, 
page  4),  and  yet  a  large  cost  is  to  be  incurred  for  the  construc- 
tion, which  cost  will  doubtless  later  prevent  the  adoption  of  a 
more  sanitary  method  of  disposal. 

The  point  of  the  East  Side  Trunk  sewer  at  whioh  it  is  pro- 
posed to  discharge  the  sewage  from  the  Twelfth  and  Twenty-first 
wards  is  where  that  sewer  changes  dimensions  from  about  8 
feet  to  about  4  feet  diameter,  or  where  the  capacity  changes 
from  about  400  cubic  feet  per  second  to  about  40  cubic  feet  per 
second,  the  difference,  or  about  360  cubic  feet  per  second,  being 
taken  out  by  an  overflow  weir  and  discharged  into  the  north  branch 
of  Thomas  creek.  It  has  not  been  possible  to  get  definite  infor- 
mation from  the  city  authorities  as  to  the  frequency  of  the  use 
of  this  storm  water  discharge,  though  the  city  engineer,  under  date 
of  August  third,  writes  that  "  the  only  shower  which  has  caused 
an  overflow  of  the  East  Side  Trunk  sewer  into  Thomas  creek 
since  January  1,  1907,  was  the  one  which  occurred  July  8, 1907.'^ 
On  the  other  hand,  your  engineer  was  informed  by  the  president 
of  the  town  of  Brighton,  through  which  Thomas  creek  flows,  that 
witnesses  could  be  had  to  show  that  the  overflow  was  in  frequent 
use,  t.  e.,  at  nearly  every  hard  rain. 

The  city  engineer,  imder  date  of  June  twentieth,  advised  this 
Department  that  the  lip  of  the  overflow  weir  was  four  feet  seven 
inches  above  the  bottom  of  the  sewer  (sewer,  seven  feet  ten  inches 
in  diameter)  and  that  on  June  twenty-fifth  —  the  hour  not  speci- 
fied —  the  depth  of  flow  in  the  sewer  was  one  foot  ten  inches. 
The  rainfall  records  show  that  there  had  been  no  rain  greater 
than  .4  inches  since  June  sixth  and  no  rain  of  as  much  as  one 
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inch  since  May  twenty-sixth.  The  depth  of  flow  on  June  twenty- 
fifthy  therefore,  represents  prohahly  only  domestic  sewage  flow. 

According  to  the  report  of  Mr.  Kuichling,  the  sewer  helow  the 
overflow  is  four  feet  diameter  on  a  grade  of  1 :1,000,  the  capacity 
of  which  is,  therefore,  about  forty  cubic  feet  per  second. 

But  the  depth  of  ouq  foot  ten  inches,  measured  on  June  twenty- 
fifth,  gives  a  discharge,  as  computed  from  the  section  of  the 
sewer  and  the  grade,  of  from  thirty  to  thirty-five  cubic  feet  per 
second,  showing  that  the  capacity  of  the  four-foot  sewer  is  already 
nearly  reached  and  that  the  margin  available  for  future  increase 
on  the  line  of  the  East  Side  Trunk  sewer  itself  is  no  more  if 
indeed  as  much  as  should  reasonably  be  allowed.  It  would  not 
then  be  wise  to  add  even  so  small  an  amount  as  one  cubic  foot 
per  second,  which  is  the  immediate  amount  estimated  to  be  dis- 
charged from  the  Twelfth  and  Twenty-first  wards. 

But  further,  the  East  Side  Trunk  sewer  is  a  combined  sewer 
carrying  in  time  of  rain  large  quantities  of  storm  water.  The 
engineer  in  his  design,  as  stated  above,  estimated  a  storm  flow  of 
385  cubic  feet  per  second  from  an  area  of  abouf  1,330  acres, 
equivalent  to  a  rate  of  rainfall  of  about  one-quarter  inch  per 
hour,  a  very  small  allowance,  even  on  the  assumption  that  the 
density  of  population  on  a  large  part  of  the  area  is  low.  Cer- 
tainly it  is  evident  that,  into  the  five  to  ten  cubic  feet  of  room 
available  in  the  four-foot  sewer^  it  will  be  impossible  to  put  any- 
thing like  three  times  the  domestic  flow,  the  amount  designed,  and 
also  that  any  precipitation  which  is  felt  at  all  in  the  sewer  must 
cause  the  overflow  to  come  into  action,  discharging  practically 
crude  sewage  into  Thomas. creek.  Since  the  primary  object  of 
the  construction  of  the  sewer  system  in  the  Twelfth  and  Twenty- 
first  wards  is  to  remove  sewage  from  this  creek,  discharging  into 
the  East  Side  Trunk  sewer  would,  in  my  opinion,  fail  of  its 
purpose,  since  it  would  only  reach  that  sewer  to  overflow  back,  at 
frequent  intervals,  into  the  creek. 

I  recommend,  therefore,  that  the  plans  be  approved  so  far  as 
the  distribution  system  is  concerned,  but  that  the  city  authorities 
be  notified  that  this  Department  cannot  approve  the  method  of 
disposal. 

I  am  also  of  the  opinion  that  the  frequent  discharge  from  the 
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East  Side  Trunk  sewer,  which  must  now  take  place,  constitutes 
practically  a  discharge  of  raw  sewage  into  the  waters  of  Thomas 
creek  and  that  the  time  must  soon  come  when  the  city  authorities 
will  be  obliged  to  dispose  of  this  storm  overflow  in  some  other 
way  than  at  present,  ft  would  be  wise  provision  on  their  part, 
in  designing  a  purification  plant  for  the  sewage  from  the  Twelfth 
and  Twenty-first  wards,  to  consider  the  question  of  a  rough  treat- 
ment of  this  overflow  also. 

Respectfully  submitted, 

H.  N".  OGDEX, 
Special  Assistant  Engineer 


Aluanv,  X.  Y.y  September  3,  1007. 

El'oenk    it.    Poktkr,    M.D.,    State    Conunissioner   of   Health, 
Albany,  N,  Y.: 

m 

Dear  Sir:  —  In  the  matter  of  the  application  of  the  city  of 
Rochester  to  discharge  scw^age  from  the  Twelfth  and  Twenty-first 
wards,  by  pumping,  into  the  East  Side  Trunk  sewer,  I  have  to 
make  the  following  supplementary  report. 

On  Friday,  August  30,  Messrs.  Fisher  and  Skinner  of  the 
Engineering  Department  of  the  city  of  Rochester  were  in  the 
oftice  in  conference  with  the  writer  on  the  question.  They  pre- 
sented the  attached  statement,  which  may  be  summarized  as 
follows : 

1.  The  fii-st  cost  of  the  proposed  pumping  plant  is  estimated 

at  $20,000  as  compared  with  $58,000  for  purification 
plant.  The  annual  charges  of  the  pumping  plant  are 
estimated  at  $6,500  as  compared  with  $2,400  for  the 
purification  plant. 

2.  The  present  population  is  1,200  on  whom  the  assessment 

for  the  entire  cost  of  the  works  must  now  fall  and  to 
whom  the  difference  of  $38,000  will  be  important. 

3.  While  if  use  is  made  of  the  East  Side  Trunk  sewer,  the 

locality  must  pay  a  portion  of  the  cost  of  the  East  Side 
Trunk  sewer,  estimated  at  $2,000  per  year  for  the  next 
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thirty  years,   yet   on    the   other  hand,   if   purification 
Avorks  are  delayed  till  the  whole  city  is  considered,  the 
citv   as   a   whole   would   construct  the  works   for   the 
Twelfth  and  Twenty-first  wards'  sewer  system. 

4.  It  ha.s  been  found  that  the  effect  of  the  4- foot  sewer  is  to 

hack  up  the  sewage  in  the  8-foot  sewer  so  that  the  hy- 
draulic gradient  is  much  less  than  the  profile  of  the 
sewer  shows.  A  weir  was  built  in  the  sewer  and  the 
actual  dry  weather  discharge  found  to  be  about  six  cubic 
fret  per  sicgnd,  with  a  possible  increase  to  nine  cubic 
feet  per  second  when  the  territory  is  fully  developed. 

The  capacity  of  the  4-foot  sewer  at  the  time  of  over- 
tlow  Ix'ing  forty-c  ight  cubic  feet  per  second,  the  dilution 
is  thus  established  at  about  eight  times  at  present  with 
a  future  minimum  of  five  times. 

5.  The  proposition  to  pump  into  the  large  sewer  and  the  con- 

tinuance of  the  present  overflow  carries  with  it  as  an 
integral  part  the  proposition  to  improve  and  line  with 
concrete  the  present  channel  of  Thomas  crec»k,  the  grade 
being  such  that  with  the  improved  channel  no  deposits 
are  likely  to  take  place. 

These  facts,  which  I  believe  to  be  established,  are  such  that 
from  an  engineering  standpoint  I  can  see  no  objection  to  the  pn>- 
posed  plans. 

Respectfully  submitted, 

11.  N.  OGDEX, 

Actinrj  Chief  Engineer 


Albany,  X.  Y.,  October  21,  1907. 

Ei'OEXE    H.    Porter,    M.D.,    State    Commissioner   of    IleaUh, 
Albany,  N.  Y.: 

Dear  Sir: — With  respect  to  the  application  for  approval  of 
the  plans  for  a  system  of  sanitary  sewers  for  the  Twelfth  and 
Twenty-first  wards  of  the  city  of  Rochester,  submitted  July  24, 
1906,  I  beg  to  say  that  I  have  reviewed  the  matter  in  the  prem- 
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ises,  and  have  carefully  considered  the  reports  of  H.  N.  Ogden, 
Assistant  Sanitary  Engineer,  and  the  subsequent  letters  from  the 
authorities  of  the  city  of  Rochester  and  the  town  of  Brighton 
with  reference  to  it. 

It  appears  that  the  town  of  Brighton  first  objected  to  the  plans 
which  included  a  pumping  plant  protected  by  an  overflow  into 
Thomas  creek,  on  the  grounds  that  the  overflow,  during  certain 
seasons  and  conditions,  would  pollute  Thomas  creek  in  a  manner 
to  create  a  nuisance.  The  evidence,  as  presented  in  the  report  of 
H.  N.  Ogden,  dated  August  16th,  seemed  to  bear  out  this  claim 
and  objection  on  the  part  of  the  town  of  Brighton,  and  in  conse- 
quence, Mr.  Ogden,  in  that  report,  recommended  that  these  plans 
be  not  approved. 

Later  data  furnished  by  the  city  engineer  seemed  to  indicate 
that  owing  to  assessment  of  cost  and  other  considerations,  the 
withholding  of  approval  would  result  in. a  delay  if  not  a  greater 
postponement  of  the  improvement,  whereas  the  immediate  con- 
struction would  be  a  relief  and  benefit  to  the  town  of  Brighton. 
After  a  further  consideration  of  this  latter  information.  Prof. 
Ogden,  in  his  subsequent  report  of  September  3,  1907,  recom- 
mends that  the  plans,  as  submitted,  be  approved. 

In  consideration,  then,  of  the  recommendations  in  the  last  re- 
port of  Prof.  Ogden,  and  of  the  recent  letter  from  the  town  of 
Brighton,  dated  October  1,  1907,  in  which  the  town  officials  with- 
draw all  objections  to  the  proposed  plans  and  favor  the  proposi- 
tion as  one  best  suited  to  all  parties  concerned,  I  beg  to  recom- 
mend that  the  plans  proposed  and  specifications  as  originally  sub- 
mitted be  at  once  approved. 

Very  respectfully, 

THEODORE  HORTON, 

Chief  Engineer 

The  plans  were  approved  on  October  24,  1907,  and  a  permit 
for  the  discharge  into  the  Genesee  river  through  the  force  main 
and  East  Side  interceptor  was  issued.  The  permit  expires  on 
January  1,  1910,  and  is  revocable  at  any  time  by  the  State  Com- 
missioner of  Health  when  in  his  opinion,  the  overflow  of  sewage 
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from  the  East  Side  Trunk  sewer  into  Thomas  creek  shall  become 
objectionable  or  for  any  other  reason. 


RYE 

Original  plans  for  a  general  sewer  system  for  the  village  of  Rye 
were  approved  on  June  1,  1907,  subject  to  the  subsequent  ap- 
proval by  this  Department  of  the  detailed  working  drawings,  plans 
and  profiles  of  sewers,  disposal  works  and  specifications  of  con- 
struction, before  construction  is  begun,  and  subject  to  such 
changes  and  alterations  at  this  Department  may  direct  when  such 
plans  are  approved. 


SCHENECTADY 

Ai>BANY,  N.  Y.,  November  1,  1907. 

Eugene    H.    Pouter,    M.D.,    State    Commissioner   of   Health, 
Albany,  N.  Y.: 

DsAB  Sib  : —  In  the  matter  of  plans  for  a  marginal  outfall  in- 
tercepting sewer  on  the  south  side  of  Mohawk  river  in  the  city 
of  Schenectady  which  are  before  the  Department  for  approval,  I 
beg  to  report: 

On  October  31st,  I  visited  Schenectady  and  reviewed  with 
the  city  engineer,  Mr.  L.  B.  Sebring,  the  question  of  design  and 
route  of  the  proposed  intercepting  sewer;  the  proposed  method 
and  route  of  extending  this  sewer  from  the  lower  end  at  Mohawk 
avenue  to  the  disposal  plant;  the  possible  and  proposed  methods 
of  collecting  the  sewage  of  other  portions  of  the  city  at  this  point 
in  Mohawk  avenue  or  at  the  disposal  works;  and  other  features 
connected  with  the  future  collection  and  disposal  of  the  city  sew- 
age. In  company  with  Mr.  Sebring,  I  also  drove  over  and  in- 
spected the  proposed  route  of  this  sewer,  and  obtained  a  general 
view  of  the  proposed  location  of  the  disposal  works  and  of  the 
sewerage  districts  ultimately  to  be  served  by  similar  intercepting 
outfall  sewers.   • 

It  appears  that  the  proposed  intercepting  sewer  shown  upon 
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the  present  plans  wil!  eoDatitiite  a  relief  sewer  for  portions  of 
the  Fifth,  Eighth,  Ninth  and  Tenth  wards,  plans  of  a  sewerage 
Hyntem  for  which  were  approved  ^lay  22,  1906;  and  for  the  re- 
lief of  sewers  in  other  and  older  sections  of  the  city.  It  is  pro- 
pOHo^J  to  collect  the  sewage  from  other  sections  of  the  city  also  at 
the  low(jr  end  of  this  sewer  at  Mohawk  avenue  and  to  establish 
a  pumping  station  here  to  deliver  the  entire  sewage  of  the  city 
to  a  propose<l  purification  plant  at  a  suitable  site  across  the  river 
as  provided  for  in  the  plans  approved  and  in  the  permit  granted 
on  May  22,  IDOG. 

'I'he  city  of  Schenectady  has  had  an  imusual  growth  in  the  pas/ 
dcK*a<le  and  th(»  wystem  originally  designed  has  necessitated  some 
modificatiouH  in  order  to  meet  this  increased  and  unexpected 
distribution  of  populaticm.  Some  of  these  modifications  have 
hiHm'  carefully  considered  and  embodied  in  the  design  of  the  pro- 
posed interceptor,  and  after  careful  examination,  I  feel  that  the 
sizc^H,  grad(»s  and  capacities  are  such  as  to  meet  all  requirements 
for  8(»werage  of  the  districts  to  be  served  thereby  that  can  reason- 
ably bo  (^xpec^ted  in  the  future. 

It  should  be  noted  that  no  point  of  discharge  into  the  river  is 
shown  on  the  plans  for  the  intercepting  sewer  but,  instead,  there 
is  in(licat(Hl  up(m  the  profile,  a  pumping  station  at  the  river  just 
vv(»Ht  of  Mohawk  avenue.  There  is,  further,  no  request  in  the 
application,  datcMl  September  IS,  1907,  for  any  approval  for  tem- 
porary or  peruuin(»ut  discharge  of  sewage  from  this  interceptor 
iuto  tlu»  river.  It  is  reasonable  to  infer,  then,  that  the  principal, 
or  only,  objcH»t  of  receiving  your  approval  of  these  plans  at  this 
tiuu»  is  to  (»nable  the  city  to  proceed  with  the  condemnation  of 
propc»rty  along  the  sewer  route.  It  would  seem  to  me  that,  under 
those  circmustances,  no  **  permit  "  is  necessary. 

In  view  of  the  foregoing,  then,  I  beg  to  recommend  that  the 
plans  as  pnvouted  showing  this  marginal  intercepting  sewer  on 
the  sou  til  side  of  ^lohawk  river  fn>m  Cowhorn  creek  to  Mohawk 
avenue,  Iv  approved. 

Very  n^^|Hvtfully, 

TIIEODOKE  IIORTOX, 

Chief  Engineer 
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On  November  11,  1907,  the  plans  for  the  outfall  sewer  were 
approved. 

STATE  INSTITUTIONS 

Plans  for  sewerage  and  sew^age  disposal  for  State  institutions, 
prepared  by  the  Engineering  Division  of  this  Department  during 
1900  and  1907,  have  been  approved  .as  follows: 

Kings  Park  State  Hospital,  Long  Island,  January  2,  1907. 

Xewark  Custodial  Asylum,  April  3,  1907. 

Rome  Custodial  Asylum,  September  20,  1906. 

Rush  Industrial  Institution,  January  15,  1907. 

These  plans  are  described  elsewhere  in  this  report. 


TUCKAHOE 

Albany,  X.  Y.,  October  8,  1907. 

Eugene    II.    Porter,    M.  D.,    Slate    Commissioner   of   Health, 
Albany,  N.  Y.: 

Dear  Sir: — I  beg  to  report  on  my  examination  of  the  plans 
for  sewer  extension  in  the  village  of  Tuckahoe,  Westchester 
county,  recently  submitted  for  approval. 

The  plan  submitted  indicates  proposed  sewer  extensions  on 
Harrison,  High,  Garfield  and  Wallace  streets,  and  Terrace  place. 

These  sewers  and  some  of  the  streets  named  were  not  shown  on 
the  general  sewer  plan  for  the  village  approved  on  June  20,  1906. 
The  streets  named  are,  however,  within  the  area  covered  by  the 
general  plan  and  do  not  represent  additional  districts. 

Profiles  of  the  sewers  named  are  submitted. 

I  find  that  the  sewers  are  so  designed  as  to  afford  proper  ca- 
pacity and  velocity  of  flow  and  in  other  respects  are  well  planned, 
and  would,  therefore,  recommend  their  approval. 

I  have  prepared  a  permit  for  your  approval  and  signature  al- 
lowing discharge  of  sewage  froui  these  sewers  into  the  Bronx 
.  river  after  treatment  at  the  sewage  disposal  plant  connected  witli 
the  system.  This  permit  does  not  include  the  sewers  on  Summit 
street,  ^farble  place  and  Union  place,  although  sewers  in  these 
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streets  were  shown  as  proposed  sewers  on  the  map  submitted. 
The  village  engineer,  in  a  statement  over  the  telephone,  said  that 
the  above  three  sewers  were  not  built  and  that  approval  of  the 
plan  for  these  sewers  was  not  asked,  corroborating  the  applica- 
tion in  the  matter  in  so  far  as  these  three  sewers  were  not  named 
in  said  application. 

Respectfully  submitted, 

THEODORE  HORTON, 

Chief  Engineer 

On  October  11  the  plans  were  approved  and  a  permit  issued, 
under  the  usual  conditions  as  to  revocation,  for  the  discharge  of 
sewage  into  the  Bronx  river  after  treatment  at  the  Tuckahoe  dis- 
posal plant. 


WATERTOWN 


Plans  for  sewer  extension  on  Arlington  and  Academy  streets 
were  submitted  August  26,  1907. 

A  communication  was  received  from  City  Engineer  Baker, 
accompanied  by  certified  copies  of  resolutions  of  the  board  of 
public  works  of  the  city  submitting  above  plans  for  approval. 

On  September  9,  1907,  the  plans  were  approved  and  permit 
issued. 


WAVERLY 

Waverly,  N.  Y.,  April  27,  1906. 

EroENE  II.   Porter,  ^I.  D.,  Commissioner  of  Health,  Albany, 
N.  Y.: 

Pear  Sir  :  —  In  accordance  with  conference  had  with  Mr.  A. 
ir.  Seymour,  secretary,  at  his  office  on  the  25th  inst.,  I  would  re- 
spectfully ask  that  you  examine  the  sewer  plans  left  in  the  hands 
of  'Sir.  Sevmour,  and  ask  that  vou  advise  me  whether  we  would 
1)0  permitted  to  empty  our  sewerage  in  the  Cayuta  creek,  as  in- 
dicated by  the  engineers'  survey  without  a  disposal  plant  If  we 
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are  obliged  to  use  a  disjwsal  plant,  I  would  like  to  know  whether 
the  septic  tanks  would  be  sufiicicnt  to  take  care  of  our  system 
without  using  the  contact  beds,  until  such  time  as  our  system  is 
entirely  completed. 

In  connection  with  a  disposal  plant,  we  would  like  to  ask  your 
advice  as  to  whether  you  would  approve  of  a  disposal  plant  that 
is  not  above  or  protected  from  high  water.  We  would  also  like  to 
know  whether  we  would  be  permitted  to  empty  into  the  Chemung 
river  at  the  State  line  without  a  disposal  plant.  We  do  not  know 
of  any  water  supply  taken  from  that  river  at  any  point  below  this 
outlet. 

We  would  also  like  to  ask  whether  in  your  judgment  the  dis- 
posal plant  located  at  the  point  indicated  on  the  plans  for  our 
village  would  be  effective  taking  into  consideration  the  level  of 
the  sewer  at  the  comer  of  Broad  street  and  Cayuta  avenue  and 
the  level  at  the  point  indicated  for  the  location  of  the  disposal 
plant.  '      \  :''1 

Hoping  to  receive  your  usual  prompt  attention,  I  remain. 

Very  truly  yours, 

O.  H.  LAWRENCE, 

President 


Albany,  X.  Y.,  March  12,  1907 

Eugene    H.    Porter,    M.  D.,    State    Commissioner   of   Health, 
Albany,  N.  Y.: 

Dear  Sir:  —  In  the  matter  of  plans  for  a  sewer  system  and 
sewage  disposal  plant  for  the  village  of  Waverly,  Tioga  county, 
which  plans  were  submitted  to  me  for  examination,  I  beg  to  re- 
port as  follows : 

On  January  13,  1906,  the  original  plans,  which  did  not  include 
disposal  plant  plans,  were  submitted  to  the  Department.  Subse- 
quently, as  a  result  of  a  conference  at  the  office  of  the  Depart- 
ment, the  plans  were  withdrawn  in  order  that  certain  changes 
desired  by  the  village  and  by  the  Department  might  be  made. 

On  April  .35,  1906,  the  plans  were  again  submitted  and  after 
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an  examination  of  the  plans  had  been  made,  they  were  returned 
to  the  village  for  correction  accompanied  by  the  Engineer's  report 
which  noted  the  omission  of  the  design  of  the  septic  tank  and  con- 
tact beds  comprising  the  sewage  disposal  plant  (described  in  the 
Engineer's  report  submitted  with  the  plans)  as  well  as  other 
omissions  respecting  duplicate  copies  of  maps  and  documents,  de- 
tail plans  of  sewer  appurtenances  and  data  in  regard  to  certain 
sewers.  This  report  of  the  examination  of  the  plans  closed  as 
follows:  "  In  other  respects  the  plans  are  very  complete  and 
evidence  careful  designing,  and  prompt  action  may  be  taken  by 
the  Department  when  a  proper  set  has  been  submitted." 

On  Xovomber  10,  190G,  the  plans  under  consideration  were 
submitted  to  the  Department  and  comprise: 

1.  Two  blue  print  copies  and  one  black  print  copy  of  general 
sewer  map. 

2.  One  set  blue  print  copies  and  one  set  black  print  copies  of 
nine  sheets  of  profiles. 

3.  Two  bound  copies  of  the  Engineers'  report,  together  with 
Form  of  Advertisement,  Instructions  to  Bidders,  Proposal,  Con- 
tract, Specifications  and  Bond  for  the  construction  of  the  sewer 
system  and   sewage  disposal    plant. 

4.  One  blue  print  copy  and  one  black  print  copy  of  "  Details 
of  Sewerage''   (manholes,  etc.). 

5.  One  blue  print  co])y  and  one  black  print  copy  of  drawing  of 
septic  tank. 

6.  One  blue  print  copy  and  one  black  print  copy  of  drawing 
showing  assembled  septic  tank,  contact  beds  and  sludge  bed  com- 
prising sewage  disposal  plant. 

On  Xovcuiber  24,  190(),  there  was  received : 

7.  Revised  estimate  of  cost  of  sewers,  not  in  duplicate  (with 
the  following  note)  : 

To  accompany   Kngineers'  report  submitted  to  the  village 
of  Waverly,  X.  V.,  and  to  be  substituted  for  the  estimate  of 
jovt  cor^.eined  therein. 
The  ])lans  ])ro|)o*^e  a  separat(;  system  of  sewers  and  the  treat- 
inent  of  all  tlomestic  sewage  in  sej)tic  tanks  and  contact  beds  be- 
fore final  discharge  into  Cayuta  creek. 

The  village*  of  Waverly  is  situated  between  the  Chemung  river 
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on  the  west  and  Cayiita  creek  on  the  east,  in  the  southwest  corner 
of  Tioga  county,  and  the  south  boundary  of  the  village  is  the 
northerly  line  of  the  State  of  Pennsylvania.  Its  present  popula- 
tion is  about  5,000.  Cayuta  creek,  which  has  a  drainage  area  of 
about  145  square  miles,  empties  into  the  Susquehanna  river  two 
niiks  below  Waverly.  The  villages  of  Sayre,  Pa.,  and  Athens, 
Pa.,  located  on  the  Susquehanna  two  and  three  and  one-half  miles 
respectively,  below  the  mouth  of  the  Cayuta,  have  populations  of 
5,*300  and  3,800  respectively.  The  water  supplies  of  these  two 
villages  is  taken  from  the  Susquehanna,  and  filtered  by  mechani- 
cal filters. 

The  village  is  supplied  with  a  public  water  system  owned  by  a 
private  water  company.  The  water  supply  is  derived  from 
springs  and  brooks  and  is  not  filtered. 

The  estimated  quantity  of  sewage  which  will  be  collected  by 
the  proposed  system  of  sewers  upon  its  completion,  according  to 
the  Engineers'  report  and  a  recently  submitted  supplemental  re- 
port, will  approximate  330,000  gallons  per  day.  This  is  equiva- 
lent to  110  gallons  per  person  from  3,000  persons. 

The  estimated  future  population  of  the  village  with  respect  to 
which  the  capacity  of  the  sewers  was  determined  is  10,000.  This 
appears  to  be  a  rational  assumption  both  as  to  immediate  sewage 
contribution  and  future  contribution  from  an  increased  popula- 
tion. 

An  inspection  of  the  plans  for  the  system  of  sewers  shows  that 
the  system  is  well  designed  and  that  the  sizes,  grades  and  ca- 
pacities are  suitable  and  well  balanced  for  the  present  and  future 
growth  of  the  village.  In  the  event  of  an  unlooked  for  increase 
in  population,  the  short,  main  outlet  sewer  leading  from  Cayuta 
and  Broad  streets  to  the  disposal  plant  might  be  relaid  with 
larger  pipe  and  thus  at  comparatively  small  expense  increase  the 
capacity  of  the  system  as  a  whole. 

A  discrepancy  is  noted  in  the  sizes  of  the  Broad  and  Orchard 
street  sewers  as  marked  on  map  and  profile  as  compared  to  the 
sizes  recommended  in  the  engineer's  report.  Care  should  be  taken 
that  the  sizes  for  these  sewers  noted  in  engineer's  report  should 
not  be  confused  with  the  sizes  as  finally  de.signed  and  marked  on 
map  and  profile. 
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The  plans  for  the  sewage  disposal  plant  C50inprise  a  septic  tank 
with  contact  bod  of  five  units.  The  time  of  detention  will  be 
about  eight  hours.  As  the  quantity  of  sewage  contributed  in- 
creases with  the  extension  of  the  sewer  system  and  increase  in 
population  of  the  village,  more  compartments  of  the  septic  tank 
may  be  constructed  in  addition  to  the  one  contemplated  on  initial 
installation  and  more  contact  bed  units  may  be  added  without 
sacrifice  of  first  construction.  The  contact  beds  have  a  combined 
area  of  1.04:  acres  and  a  depth  of  4  feet  of  filtering  material. 
This  will  afford  a  rate  of  treatment  of  about  317,000  gallons  per 
acre  per  day  and  the  operation  of  the  beds  should  be  satisfactory 
even  after  the  amount  of  sewage  received  at  the  plant  is  consid- 
erably increased. 

In  regard  to  the  matter  of  location  of  the  disposal  plant  and 
the  grades  of  the  contact  beds  and  effluent  discharge  pipe,  it  ap- 
pears that  Mr.  H.  N.  Ogden,  assistant  «agineer,  has  visited 
Waverly  for  the  purpose  of  considering  this  matter,  that  he  has 
conferred  with  and  corresponded  with  the  engineers  with  respect 
to  them  and  that  the  plans  for  disposal  now  before  the  Depart- 
ment embody  the  suggestions  and  understandings  reached  at  the 
time  these  matters  were  under  consideration.  In  fact,  it  is 
brought  out  by  Professor  Ogden  that  the  location  of  the  plant, 
grades,  etc.,  as  shown  upon  the  plans,  are  not  exactly  what  would 
be  desired,  although  they  might  possibly  be  condoned  under  the 
topographical  conditions  of  the  village.  Since,  however,  these 
matters  have  been  carefully  looked  into  by  Assistant  Engineer 
Ogden,  and  his  advice  has  already  been  given  and  acted  upon 
by  them,  I  will  not  at  this  time  consider  them  further  nor  sug- 
gest any  changes  in  them. 

Although  the  question  was  once  raised  as  to  whether  the  De- 
partment would  permit  the  omission  of  all  or  any  part  of  the 
sewage  disposal  plant,  as  the  matter  now  stands  this  plant  is  to 
be  constructed  siniultancoualy  with  the  sewer  system  and  the 
system  is  not  to  bo  used  unril  the  disposal  plant  is  completed. 
This  is  very  important  for  there  are  two  villages  in  Pennsyl- 
vania, Sayre  and  Athens,  located  below  Waverly  on  the  Susque- 
hanna river  within  a  few  miles  of  it  which  use  the  Susquehanna 
river  for  sources  of  water  supplies.    Although  both  villages  filter 
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their  supplies,  the  distances  from  the  Waverly  discharge  sewer 
to  the  water  supply  intakes  of  these  villages  are  so  short  that  the 
additional  safeguard  of  sewage  disposal  is,  in  my  judgment, 
necessary  for  full  protection. 

In  y'leyr  of  the  foregoing,  then,  I  bc^g  to  recommend  that  the 
sewerage  plans  for  Waverly,  as  submitted,  be  approved  and  a 
permit  issued  for  the  discharge  of  the  effluent  from  the  sewage 
disposal  plant  into  Cayuta  creek  for  a  period  of  five  years,  con- 
ditional upon  proper  and  efficient  operation. 

EespectfuUy  submitted, 

THEODORE  HORTON, 

Chief  Engineei 

On  March  15,  1907,  the  plans  were  approved  and  a  condi- 
tional permit  issued  which  is  revocable  when  in  the  judgment  of 
the  State  Commissioner  of  Health  an  appreciable  pollution  of  the 
stream  shall  be  caused  or  the  operation  of  the  disposal  plant  shall 
be  unsatisfactory. 


YONKERS 

Yonkers,  N.  Y.,  February  21,  1907. 
Stale  Commissioner  of  Public  Health,  Albany,  N.  Y.: 

Deab  Sir: — I  present  herewith  drainage  plans  for  a  small  sec- 
tion of  the  city  of  Yonkers  with  the  drainage  area  of  the  sewers 
indicated  thereon,  together  with  the  sewer  plans  adopted  by  the 
mayor  and  common  council  for  the  construction  of  a  part  of  this 
small  system. 

These  sewers  are  on  the  top  of  a  high  knoll  and  on  account  of 
the  top<^raphy  it  is  not  possible  to  further  extend  them.  Prac- 
tically all  the  surface  water  to  be  cared  for  by  these  sewers  now 
finds  its  way  into  the  present  system  by  flowing  down  the  hills 
in  the  gutters  of  the  highways  and  the  additional  storm  water  to 
be  discharged  into  the  Elm  street  sewer  through  these  lateral 
sewers  is  unimportant. 

Proposals  have  been  received  by  the  city  for  the  sewer  in  Elm 
street,  between  Walnut  and  Alder,  in  Van  Cortland t  Park  ave- 
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nue,  in  Spruce  street  and  in  Cliif  street,  but  the  awarding  of  the 
contracts   has   been   laid   over   until   Monday   evening   February 

25th,  so  that  we  may  first  receive  your  approval. 

I  am  authorized  to  say  that  this  city  proposes  to  observe  the 
law  requiring  your  approval  of  such  sewers  as  we  inaj^  build  in 
the  future  and  we  ask  your  prompt  and  favorable  action  on  the 
matters  herein  presented  so  that  we  may  award  the  contracts  next 
Monday  evening  at  8  o'clock. 

These  sewTi's  are  storm  water  sewers  on  the  combined  system, 
and  I  am  able  to  inform  you  that  the  sewer  system  throughout 
the  city  is  working  well,  is  sanitary  and  gives  our  people  and  the 
authorities  no  trouble. 

Yours  respectfully, 

S.  L.  COOPER, 
Commissioner  of  Public  Works 


ALBA^'Y,  N.  Y.,  February  23,  1907. 

P^roEXK   H.   Portkk,   ^I.l).,   Commissioner  of  Health,   Albany. 

N.  Y.: 

Dear  Sir:  —  I  lug  to  state  that  plans  for  sewer  extensions  in 
the  city  of  Yonkers  were  received  on  February  22,  19Q7,  together 
with  an  application  from  the  Superintendent  of  Public  Works  for 
the  approval  of  the  same. 

These  plaus  have  been  carefully  examined  by  me  and  I  beg 
to  rejx^rt  in  regard  to  them  as  follows: 

The  extensions  of  the  present  system  of  sewers  for  which  plans 
are  now  submitted  include  sewers  upon  the  "  combined  system  " 
for  a  small  district  situated  near  the  crest  of  the  divide  between 
the  valleys  of  Saw  Mill  creek  and  of  Tibbits  brook.  The  com- 
bined length  of  the  ])roj)osed  sewers  is  al>out  4,500  feet  and  the 
point  of  entrance  into  the  existing  system  is  at  the  intersection 
of  Elm  str(»et  and  Walnut,  strei^t.  The  j)oint  of  final  discharge 
of  sewage  from  these  extensions  is  into  the  Hudson  river  near 
the  central  part  of  the  city. 

At  the  presi-nt  time  most,  if  not  all,  of  the  sewers  of  the  city 
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are  upon  the  eombiued  system  and  the  proposed  extensions  repre- 
sent the  outer  limits  of  extension  of  the  present  combined  sewers 
in  this  section  of  the  city.  These  extensions  will  amply  provide 
for  the  sewage  of  the  district  included  by  them  as  well  as  for 
storm  water,  to  the  extent  of  about  three  inches  of  rainfall,  ac- 
cording to  the  enginet^r,  Jlr.  S.  L.  Cooper.  The  only  questions 
for  consideration  then  relate  to  a  separation  of  sewage  from  storm 
wat<:r  and  provision  for  present  or  future  purification  of  sewage. 

Ill  view  of  the  fact  that  the  present  comprehensive  system  of 
sewers  with  which  the  city  is  provided,  and  of  which  the  pro- 
posed sewers  are  extensions,  are  upon  the  combined  plan  and  that 
these  extensions  can  not  well  be  further  extende<l  owing  to  topog- 
raphy, and  the  further  fact  that  the  increase  of  sewage  that  will 
be  tributary'  to  these  extensions  will  be  so  small  as  to  be  almost 
negligible,  I  do  not  consider  that,  for  these  extensions,  either  a 
separation  of  sewage,  or  provision  for  purification,  is  practicable. 

I  therefore  recommend  that  these  plans  for  sewer  extension  in 
the  city  of  Yonkers  be  approved. 

Respectfully  yours, 

THEODORE  HORTON, 

Chief  Engineer 

The  plans  for  sewers  in  Van  Cortlandt  Park  avenue,  Cliff 
street.  Spruce  street  and  Elm  street  were  approved  on  February 
27,  1907. 

Plans  for  extensions  in  Stewart  place,  Stanley  avenue,  Ro- 
maine  avenue,  Elliott  avenue,  Thurman  street  and  Rollins  street 
were  approved  on  April  23,  1907. 

Plans  for  extensions  in  Ridge  and  W<x>dland  avenues  were 
approved  May  29,  1907. 
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GENERAL  INVESTIGATIONS  RELATING  TO  SEWER- 
AGE AND  SEWAGE  DISPOSAL 


AUBURN 


During  June,  1907,  correspondence  was  had  with  the  Board 
of  Health  of  the  city  of  Auburn,  relative  to  a  complaint  received 
of  the  discharge  of  sewage  into  a  ravine  near  Havens  avenue. 

On  August  1,  1907,  the  following  communication  was  received: 

Auburn,  X.  Y.,  August  1,  1907. 

EroENK   II.    Porter,   il.D.,   Comimssi(ytier  of  Health,  Albany, 
N,  7.; 

Dear  Sir  :  —  Pursuant  to  vour  order  in  the  matter  of  the 
Havens  Avenue  sewer,  this  Board  was  convened  and  an  order  was 
issued  to  the  interested  parties  to  cease  draining  into  the  gulley 
leading  to  Owasco  outlet.  Some  of  these  parties  are  not  in  cir- 
cumstances to  comply  with  the  order  at  once.  We  have  obtained 
the  consent  of  the  complainant  in  the  matter  to  an  extension  of 
time  to  alwut  November  1st,  and  trust  that  this  will  meet  your 
.   approval. 

Respectfully, 

The  Board  of  Health  of  the 
City  of  Auburn,  X.Y. 

By  B. 


BAINBRIDGE 


The  following  correspondence,  relating  to  ])roposed  sewer  con- 
struction in  Bainbridge  presents  a  typical  problem  which  often 
arises  in  relation  to  proposed  sewer  construction  in  villages.  On 
the  one  hand  is  the  private  individual  or  corporation  seeking 
sewerage  facilities  which  will   invariably  improve  the  sanitary 
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conditions  of  the  locality.    On  the  other  hand  is  the  State  Depart- 
ment of  Health  charged  hy  law  to  conserve  the  health  of  all  the 
people  of  the  State  and  of  the  community,  and  urging  that  sewer- 
age improvements  be  carried  out  under  official  boards  so  that  n(K% 
only  the  needs  of  the  entire  community  may  be  considered,  bn.  % 
that  the  responsibility  for  the  pollution  of  streams  may  be  fixe'^i3 
on  the  proper,  legal  authorities  who  must  eventually  asdume  tl^^^ 
expense  entailed  by  treatment  of  sewage. 


Bainbbidge,  N.  Y.,  April  5,  1907* 

Dr.  Eugene  H.   Porter,   Commissioner  State  Department 
Health,  Albany,  N.  Y.: 

Dear  Sir  : —  Enclosed  please  find  plans  for  the  construction 
a  sewer  line  covering  a  portion  of  the  streets  of  the  village 
Bainbridge.     The  part  proposed  to  be  built  is  indicated  on  t 
map  by  the  lines  platted  thereon  and  between  the  points  marke 
in  red  pencil  "A  to  B  "  "B  to  C"  "C  to  H"  "  D  to  H"  an<^ 
"  H  to  J  ". 

The  other  portions  of  the  village  covered  by  the  map  are  not 
intended  to  be  built  at  the  present  time  and  this  map  only  covers 
a  portion  of  the  village. 

The  point  marked  "  H  *'  on  South  Main  street  is  the  last  part 
of  the  sewer  line  in  the  streets  and  the  portion  from  H.  to  J. 
being  across  private  property,  J.  being  the  point  of  discharge 
which  is  in  the  Susquehanna  river. 

It  is  proposed  that  the  discharge  pipe  be  located  about  three 
feet  under  water  and  at  this  point  there  is  a  good  current. 

There  are  no  residences  along  the  line  H.  to  J. 

The  distance  covered  by  this  proposed  line  is  about  1,900  feet, 
and  the  portion  of  the  line  indicated  by  B  to  C  being  sparsely 
settled,  there  being  but  few  residences  along  the  same;  in  fact, 
there  are  but  about  thirty  residences  that  could  connect  with  this 
line  and  the  main  purpose  of  completing  this  line  is  to  acoom- 
modate  the  public  school  building,  in  accordance  with  the  require- 
ments of  the  State  Educational  Department.  The  ordinary  at- 
tendance of  the  school  is  from  250  to  300. 
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As  you  will  see  by  tlie  plan,  it  is  anticipated  ultimately  that 

ibe  other  lines  indicated  on  the  map  should  be  built    As  I  have 

previously  stated,  this  covers  but  a  small  portion  of  the  village 

but  it  is  all  that  portion  of  the  town  that  could  be  carried  to  the 

same  point  of  discharge. 

The  company  asking  for  this  permit  is  a  private  company,  pos- 
sessing a  franchise  from  the  village  to  build  sewer  lines  on  such 
of  the  streets  as  sufficient  patronage  is  offered  to  sustain  the  same, 
the  village  authorities  and  citizens  not  caring  to  afford  proper 
facilities. 

Very  truly  yours, 

BAINBRIDGE  SEWER  COMPANY, 

By  JuuEN  Scott, 

Secretary 


AuBAisTY,  N.  Y.,  April  22,  1907. 
JuuEN  Scott,  Attomey-at-law,  Bainbridge,  N.  Y.: 

Deab  Sib: — I  beg  to  acknowledge  receipt  of  your  commimica- 
tion  of  April  5th,  accompanied  by  plans  and  profiles  of  proposed 
sewers  in  the  village  of  Bainbridge. 

By  your  communication,  it  is  inferred  that  you  ask,  as  Secre- 
tary of  the  Bainbridge  Sewer  Company,  for  the  approval  of  said 
plans  for  sewers  and  the  issuance  of  a  permit  for  the  discharge 
of  sewage  into  the  Susquehanna  river. 

With  respect  to  the  plans  submitted,  I  would  call  your  atten- 
tion to  the  enclosed  copy  of  rules  for  the  preparation  of  plans  for 
fiewer  systems,  whereby  you  will  note  that  in  several  respects  the 
plans  are  not  submitted  in  required  form.  The  omissions  are  self- 
evident  and  are  in  regard  to  such  points  as  duplicate  copies,  plac- 
ing of  sewer  invert  elevations  on  map,  etc.,  etc.  Plans  submitted 
for  approval  should  be  drawn  up  in  accordance  with  these  rules. 

Further,  I  would  call  your  attention  to  an  important  point  in 
connection  with  the  submission  of  these  plans  for  sewers  to  this 
Department  for  approval  under  the  Public  Health  Law.  This  is 
the  fact  that  the  plans  are  not  submitted  by  the  village  authorities 
but  by  a  private  company,  and  that,  as  far  as  the  application 
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would  indicate,  it  is  not  intended  that  the  village  authorities  shall 
either  build  the  proposed  sewers  or  maintain  them  after  con- 
struction.    This  method  of  bringing  about  public  improvements 
is  not  what  was  contemplated  when  the  Public  Health  Laws  were 
enacted,  not  only  as  respecting  those  sections  or  provisions  relat- 
ing to  the  approval  by  the  State  Commissioner  of  Health  of  ^hm 
for  sewerage,  such  as  chapter  414,  Laws  of  1897,  but  also  as  re- 
specting the  more  recent  amendments  relating  to  the  prohibitiot^ 
of  stream  pollution,  such  as  chapter  468  of  the  Laws  of  1903. 

The  ex^x^rience  of  this  Department  has  been  that  the  constr*^^^ 
tion  of  any  considerable  sewer  or  system  of  sewers  within  a  ^'^ 
lage  by  private  parties  or  by  a  private  company,  is  a  move  in  t  ^ 
wrong  direction   from   both  sanitary  and  financial   standpoiim-  ^^ 
when  the  public  welfare  is  consi.lered  on  general  grounds. 

With  respect  to  the  present  plans,  a  decision  as  to  the  su:i^ 
ability  of  the  design  of  the  proposed  sewer  system  or  part  of 
svwQT  system  cannot  be  made  until  a  plan  of  sewerage  for  th.  ^ 
(ntire  village  is  worked  out.     This  is  a  matter  which  properl^^ 
should  be  taken  up  by  the  village  authorities  and  not  by  private^ 
parties  or  by  a  private  corporation. 

With  res])ect  to  your  statement  that  the  village  authorities  and 
citizens  do  not  care  to  afford  pro])er  facilities  in  the  matter  of 
sewerage,  a  reference  to  chapter  414  of  the  Laws  of  1897,  will 
show  that  a  favorable  vote  could  probably  be  had  on  a  proposition 
to  build  the  j)roposed  sew^ers  if,  as  may  be  aranged,  only  such 
sewers  are  ])roj)(>sed  to  hv  built  which  are  desired  by  proj)erty 
owners  who  are  willing  to  meet  the  assessed  cost  of  such  sewers. 

The  manner  of  assessment  is  optional  with  the  sewer  commis- 
sioners and  the  cost  may  be  assessed  w^holly  against  the  property 
benefited  on  a  j)etition  from  the  owners  of  two-thirds  of  the  pro|>- 
erty  fronting  on  the  portion  of  a  street  or  streets  in  which  the 
sewer  is  proposed  to  be  constructed.  In  this  way,  a  petition  to 
the  village  authorities  to  construct  sewTrs  in  certain  streets  would 
undoubtedly  Ik*  favorably  aetcul  u]>on,  and  such  a  proposition 
would  probably  be  carried  wht  n  submitted  to  the  people  at  an  elec- 
tion. The  sewers,  when  thus  constructed,  would  be  in  charge  of 
the  pro])er  officials  and  be  a  part  of  a  general,  comprehensive 
system  for  the  whole  village. 
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1  would  urge  you  to  take  this  matter  up  at  once  with  the  vil- 
lage authorities.     It  would  not  require  a  very  great  amount  of 
additional  engineering  field  work  to  supplement  that  already  done 
to  furnish  data  for  a  complete  sewer  map  of  the  village,  incorpo- 
rating in  such  plan  the  present  existing  sewers. 

UnU^ss  conditions  are  decidedly  extraordinary  and  sewerage 
iraproveuKnts  can  be  brought  about  in  no  other  way,  it  is  the 
j>olicy  of  this  Department  to  disapprove  plans  for  sewers  to  be 
built  by  private  parties  and  to  deny  applications  for  permission 
to  discharge  sew^age  from  such  sewers  into  the  waters  of  this 
State. 

I  am  herewith  returning  map  and  profiles  submitted.  Trust- 
ing that  the  matter  will  be  taken  up  by  the  authorities  of  the 
village  of  Bainbridge  and  assuring  you  that  prompt  attention  will 
be  given  to  ])lans  presented  by  the  village  authorities,  I  am. 

Very  respectfully  yours, 

EUGENE  H.  PORTER, 

State  Commissioner  of  Health 


Baixbridoe,  X.  T.,  May  13,  1907. 

ErdKNE  II.  Porter,  if. I).,  Commissioner  State  Department  of 
Health,  Albany,  N.  Y.: 

Dear  Sir  :  —  Your  recent  favor,  returning  plans  recently  for- 
ward(  d  to  your  office  for  the  sewer  line  for  the  Bainbridge  Sewer 
Company,  filed  in  your  office,  for  the  purpose  of  obtaining  ap- 
proval thereof,  etc.,  received  and  duly  note<l.     We  also  note  the 
deficiency    in    relation    to    s^id    plans,    to    which    you    call    our 
attention. 

In  regard  to  the  suggestions  made  therein,  in  relation  to  the 
fact  that  same  are  not  submitted  by  the  village  authorities  but 
by  a  private  company,  they  have  also  been  duly  considered. 

We  agree  with  your  contention  that  the  village  should  own  its 
sewerage  and  system  but,  on  the  other  hand,  wo  feel  convinced 
that  it  is  better  that  the  svstem  should  be  owned  and  maintained 
by  a  private  company  than  to  have  no  sewerage  at  all,   which 
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would  be  exactly  the  situation  here.    Efforts  have  been  made  for 
years  to  interest  the  village  people  in  the  proposition  without 
avail.    The  proposition  was  agitated  before  we  built  the  first  line, 
which  we  now  have  in  operation. 

The  proposed  line  is  very  much  of  a  necessity.  The  State 
Education  Department  ha^  demanded  different  sewerage  facili- 
ties for  the  school  buildings,  and  it  is  evident  that  they  are 
required.  Another  proposition  is  just  this:  There  is  no  pos- 
sibility of  the  village  building  a  line  at  the  present  time,  and  it 
either  means  that  the  local  school  district  has  got  to  build  an 
independent  line  and  maintain  it  at  their  own  expense  or,  if 
permission  is  given  to  the  present  company  to  build  the  line, 
there  are  a  few  residences  which  could  be  coxmected  with  the 
line  and  help  pay  part  of  its  maintenance. 

As  a  business  proposition  there  is  no  money  in  it  for  the  oom- 
pany.  However,  as  their  other  line  doe§  pay  fairly  well,  they 
feel  that  they  are  merely  bound  to  build  this,  inasmuch  as  it  is 
obviously  required,  and  it  would  seem  that  it  would  be  a  better 
proposition  that  they  be  allowed  to  do  so  and  furnish  sewerage 
facilities  for  the  district  at  a  reasonable  compensation,  in  con- 
nection with  the  residences  which  could  be  served  by  the  same 
line,  rather  than  that  the  school  district  should  be  compelled  to 
be  to  the  expense  entirely  themselves. 

We  also  disagree  with  your  contention  that  such  a  move  is  a 
move  in  the  wrong  direction  and  our  position  is  fortified  by  the 
experience  had  in  this  village.  The  first  line  was  built  by  the 
company  in  reality  for  the  accommodation  of  themselves,  three 
of  the  four  persons  connected  with  the  company  being  the  owners 
of  business  property  which  required  such  facilities  and,  in  fact, 
had  to  have  them;  I  being  the  fourth  to  be  united  with  them 
simply  to  help  the  cause  along. 

When  the  line  was  first  built  such  property  owners  were  prac- 
tically the  only  ones  that  used  it.  Since  its  construction  a  major- 
ity of  the  people  along  the  line  have  connected  with  it  and  have 
put  conveniences  in  their  houses  that  they  had  never  thought  of 
before.  If  the  proposed  line  is  built  the  same  reeults  will  foUow 
there  and  eventually,  undoubtedly,  a  sentiment  in  the  village 
could  be  created  whereby  the  village  could  build  its  own  line. 
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It  has  been  our  idea  all  the  way  through,  and  is  now,  that  when 

gach  time  came  we  would  be  willing  to  dispose  of  our  property 

upon  a  proper  basis  to  the  village,  and  when  I  say  a  proper  basis 

X  mean  one  that  would  be  just  and  equitable,  and  without  any 

attempt  to  extort  an  exorbitant  price  from  the  village,  which  would 

be  impracticable  if  attempted.    We  desire  to  construct  the  same 

with  that  idea  in  view  so  that  it  would  be  of  sufficient  dimensions 

to  be  comprised  in  the  whole  system  for  the  village.    I  would  also 

add  that,  owing  to  the  peculiar  location  of  the  village,  a  complete 

sewer  system  would  require  three  different  outlets ;  one  where  the 

Ime  is  already  built  and  one  where  the  proposed  line  is,  and  the 

northern  end  of  the  village  would  have  to  have  an  independent 

outlet  for  the  reason  that  the  other  outlets  could  not  be  adopted 

for  that  part  of  the  village  owing  to  the  grade.     The  lay  of  the 

land  is  such  that  the  north  and  south  ends^  are  higher  than  the 

middle  but  intervening  between  each  is  a  hollow  which  precludes 

connections  of  the  three  parts. 

As  I  have  said  before,  it  is  absolutely  useless  to  attempt  to 
interest  the  village  authorities  in  the  proposition  at  the  present 
time  mider  these  conditions  and  we  believe  the  situation  suggested 
in  jour  communication  exists,  that  is,  that  conditions  are  de- 
cidedly extraordinary  and  that  sewer  improvements  could  be 
brought  around  in  no  other  way. 

We  would  desire  to  have  the  proposition  further  considered  and 
will  prepare  plans  in  accordance  with  the  rules,  except  that  we 
would  ask  to  be  relieved  from  presenting  plans  for  the  northern 
end  of  the  village  at  the  present  time,  and  will  furnish  a  certificate 
of  the  engineer  certifying  to  the  fact  that  it  is  impossible  to 
connect  the  two.  Our  main  object  for  wishing  to  be  so  relieved 
is  the  fact  that  there  is  the  greatest  necessity  for  prompt  action 
as  labor  conditions  are  such  that  later  in  the  season  help  could  not 
be  obtained  here  to  make  this  improvement,  and  would  request 
that  you  advise  us  if  by  furnishing  such  certificate  and  supplying 
the  omissions  upon  the  plans  forwarded  you,  and  otherwise  making 
them  comply  with  the  rules  of  the  Department,  the  matter  would 
receive  a  reconsideration. 

Very  truly  yours, 

JULIEN  SCOTT 
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BROWNVILLE 

In  response  to  numerous  communications  from  a  resident  of 
Brownville,  the  Department  on  Xovember  4  th  urged  the  board 
of  trustees  of  the  village  of  Brownville  to  construct  a  drain  in 
Main  street  to  care  for  cellar  drainage. 


BURDETT 


In  May  and  again  in  July  complaints  were  received  from  a 
resident  of  Burdett  that  a  drain  constructed  by  the  village  au- 
thorities for  the  purpose  of  draining  cellars  on  Lake  street  was 
clogged  and  the  village  authorities  refused  to  repair  the  drain- 
The  complainant  was  informed  that  since  the  drain  received  cellar 
drainage  only,  the  matter  must  be  settled  between  the  property 
owners  affected  and  the  village  authorities. 


CORNWALL 


In  response  to  a  request,  a  conference  was  held  between  officials 
of  the  village  l)oard  and  the  board  of  health  of  Cornwall  and  the 
Engineering  Division  in  relation  to  the  installation  of  a  sewerage 
system. 


DOLGEVILLE 

DoLGEViTXE,  N.  Y.,  September  14,  1907. 

State  Department  of  Health,  Albany,  N.  Y.: 

Inclosed  find  rules  and  regulations  of  Dolgeville  sewer  system. 
As  health  officer  I  am  daily  receiving  complaints.  The  chief 
complaint  I  get  is  that  no  trap  is  permitted  other  than  the  fixture 
traps,  then  again  just  before  the  sewer  enters  the  house  an  escape 
pipe  is  run  up  and  out  of  the  ground.  This  some  claim  allows 
all  the  noxious  ajid  foul  gases  from  the  main  sewer  to  come  out, 
often  directly  under  an  important  window  of  the  house.     Then 
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again  the  sewer  from  the  street  in  is  four  inch,  the  vent  pipe 
through  the  roof  is  two  inch,  this  the  plumbers,  or  some  of  them, 
say  is  not  right.  Xow  some  one  ought  to  know  what  is  right. 
The  health  officer  has  never  been  consulted  one  way  or  another 
about  anything  in  connection  with  the  sewer  system  (which  has 
just  been  completed)  and  it  seems  rather  hard  and  unfair  that 
he  is  now  compelled  to  listen  to  all  of  these  complaints.  What 
ghall  I  do  ?     AVhat  ought  to  be  done  ? 

Very  truly, 

C.  G.  STROBEL, 

Health  Officer 

Albany,  X.  Y.,  October  7,  1907. 

C.  G.  Strobel,  M.D.,  Health  Officer,  Dolgeville,  N.  Y.: 

Deas  Sir:  —  Replying  further  to  your  letter  of  September  14, 

in  which  you  explain  the  unsatisfactory  state  of  affairs  in  regard 

to  plumbing  r^ulations  and  request  my  opinion  as  to  what  should 

be  done,  I  beg  to  say  that  the  difficulty  appears  to  be  merely 

from  the  unusual  custom  in  your  village  of  having  the  board  of 

sewer  commissioners  have  charge  not  only  of  the  sewerage  system 

but  also  of  the  plumbing,  the  more  customary  practice  being  to 

place  the  plumbing  supervision  and  inspection  in  the  hands  of  the 

local  board  of  health. 

Since,  however,  the  matter  seems  to  be  covered  by  rules,  regu- 
lations and  ordinances  covering  both  sewers  and  plumbing,  which 
with  respect  to  the  plumbing,  are  rather  incomplete  and  not 
strictly  in  conformity  with  the  best  modem  practice,  and  as  the 
people  seem  to  refer  questions  of  plumbing  to  you,  I  will  give  you 
what  suggestions  I  can  in  reference  to  your  direct  questions  and 
also  a  few  criticisms  in  respect  to  the  regulations  governing 
plumbing,  a  copy  of  which,  dated  1907,  is  on  file  in  this  Depart- 
ment. 

In  reference  to  what  is  called  the  running  trap  and  outside 
vent  placed  near  the  wall  of  the  building,  I  would  say  that  until 
recent  years  there  has  been  some  controversy  as  to  whether  this 
running  trap  should  be  used. 

6 
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Some  very  good  plumbing  ordinances  require  the  running 
trap^  in  whick  case  the  vent  pipe  leading  just  outside  the  building 
wall  is  placed  on  the  soil  pipe  on  the  house  side  of  the  trap,  the 
idea  being  to  prevent  any  air  from  the  sewer  passing  into  the  in- 
side plumbing  of  any  building,  and  the  vent  pipe  allowing  the 
entrance  of  pure  air  into  the  house  soil  pipe  for  the  purpose  of 
ventilating  this  soil  pipe. 

In  the  other  system,  where  the  running  trap  is  not  used,  there 
should  be  no  obstruction  of  any  kind  and  the  soil  pipe  should  be 
carried  full  size  through  the  house  to  a  point  above  the  roof  and 
not  in  the  vicinity  of  any  windows  or  chimneys  or  other  outside 
opening  from  the  house. 

This  custom  is  the  more  general  one  in  the  best-written,  recent 
plumbing  ordinances  since  it  gives  a  thorough  ventilation  to  the 
entire  sewage  system,  and,  with  the  numerous  openings  thus  af- 
forded, the  sewer  gets  so  Well  ventilated  as  to  have  the  air  in  the 
sewer  and  plumbing  systems  relatively  pure  and  inoffensive. 
When  this  custom  is  followed,  it  is  necessary  that  all  fixtures 
within  the  house  bo  properly  trapped  with  "  S  "  or  bottle  traps 
(better  not  with  any  mechanical  traps  since  these  frequently  get 
out  of  order).  If  a  traj)  is  in  a  position  such  that  there  is  any 
danger  from  siphoning,  it  should  be  "  back  vented "  into  the 
branch  pipe  from  the  main  soil  pipe  which  either  leads  independ- 
ently to  the  roof  or' returns  to  the  soil  pipe. 

If  the  latter  method  of  plumbing  is  adopted  i.  e.,  without  run- 
ning trap,  it  is  very  essential  that  no  vent  pipe  be  connected  with 
the  soil  pipe  near  the  foundation  wall,  since  this,  as  you  suggested 
in  your  letter,  would  allow  the  air  from  the  sewer  to  come  di- 
rectly in  the  front  lawn  or  under  some  window.  This  vent  pipe, 
as  stated  above,  is  used  only  when  the  running  trap  is  used  and 
is  then  placed  on  the  house  side  of  the  trap.  Under  no  circiTm- 
stances  should  the  soil  pipe  at  any  point  be  less  than  four  inches 
in  diameter,  nor  should  it  be  reduced  in  any  way  after  passing 
through  the  roof,  the  end  of  which  is  usually  protected  with  a 
cowl. 

In  general  it  might  be  well  for  your  village  to  so  arrange  the 
administration  of  sewerage  matters  that  at  least  the  inside  plumb- 
ing from  a  point  just  outside  of  the  building  foundation  would 
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be  exclusively  in  the  hands  of  the  board  of  health  since  there 
are  many  questions  affecting  sanitation  or  public  health  which 
make  it  more  desirable  for  the  supervision  and  inspection  of  this 
plumbing  to  be  in  the  hands  of  the  board  of  health  rather  than 
the  board  of  sewer  commissioners,  which,  possibly,  may  not  be  fa- 
miliar with  these  questions  in  reference  to  public  health.  Whether 
in  the  hands  of  the  board  of  health  or  in  the  hands  of  the  sewei 
commission,  however,  it  appears  from  reading  through  the  regu 
lations  that  a  considerable  improvement  might  be  made  in  them. 
In  the  first  place,  plumbing  regulations  should  be  separate  from 
those  governing  sewer  construction.      These  regulations  should 
also  be  very  much  more  complete  and  cover  many  more  points 
than  those  covered  in  the  copy  furnished  me.    In  fact,  1  can  sug 
gest  no  better  way  to  secure  a  better  and  more  eflScient  code  oi 
plumbing  regulations  than  to  follow  the  pattern  in  other  places 
where  this  class  of  engineering  has  been  well  developed  and  where 
the  plumbing  ordinances   are  good  models.     After  securing  a 
numLer  of  such  codes,  a  careful  study  would  reveal  which  one, 
with  slight  modifications  would  be  the  most  desirable  for  the 
local  conditions  of  your  village. 

If  I  can  assist  you  any  further  in  this  matter,  I  shall  be  glad 
to  do  80. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


DUNKIRK 

Dunkirk,  N.  Y.,  June  14,  1907. 

Eugene    H.    Poeter,    Esq.,    State    Commissioner    of   Health, 
Albany,  N.  Y.: 

Dear  Sir  :  —  Some  time  ago  I  received  a  communication  from 
you  in  regards  to  a  visit  to  Dunkirk,  which  letter  was  not  pre- 
sented to  the  board  of  health  until  the  13th  instant,  owing  to  a 
previous  adjournment  of  its  meeting  on  account  of  the  death  of 
President  J.  T.  Madigan. 
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1  am  directed  by  the  board  to  advise  you  that  a  visit  to  Dunkirk 
by  Prof.  Ogdeii,  as  you  suggested,  would  be  satisfactory  and  they 
would  be  pleased  to  have  him  coiae  on  a  tour  of  inspection  at  his 
earliest  convenience. 

The  board  is  also  desirous  of  having  you  come  to  Dunkirk,  and 
trust  you  may  do  so  later  on. 

Kindly  request  Prof.  Ogden  to  notify  me  whenever  he  can 
come  to  this  citv. 

Yours  very  truly, 

L.  N.  MURRAY, 

CUrlc 


.     Albany,  N.  Y.,  AugiLst  6,  1907. 
Dk.  G.  E.  Ellis,  llealth  Officer,  Dunkirk,  N.  Y.: 

Dear  Sik  :  —  I  enclose  herewith  copy  of  a  report  made  to  me 
by  our  engineer,  Mr.  Ogden,  who  has  recently  visited  the  city 
of  Dunkirk  and  investigated  certain  nuisances  existing  in  that 
city. 

1  desire  to  express  to  you  and  assure  you  and  the  board  of 
hoaltli  of  the  city  my  opinion  that  the  sanitary  interests  of  the 
city  require  the  iuimodiate  construction  of  certain  sanitary  sewers 
as  outlined  in  the  report  inclosed,  and  to  repeat  the  statement  of 
the  report  that  this  Department  will  not  approve  the  discharge  of 
house  sewers  into  the  creeks  of  this  State  whether  these  sewers 
are  open  or  inclosed  in  masonrJ^ 

You  should,  in  my  oj^inion,  begin  the  construction  of  sanitary 
sewers,  just  referred  to,  at  once,  and  abate  the  present  nuisance 
which  exists  from  the  flow  of  domestic  sewage  in  the  open  gutters 
in  the  streets. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 
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Albany,  N.  Y.,  AiLgtist  1,  1907. 

Eugene    H.    Porter,    M.D.,    State    Commissioner    of   Health, 
Albany,  N.  F.: 

Dear  Sir:  —  I  have  the  honor  to  report  that  on  July  24  I 
visited  Dunkirk  in  accordance  with  your  directions  and  have  to 
report  the  conditions  as  follows: 

The  city  of  Dunkirk  has  a  population  of  about  15,000  persons 
and  is  largely  dependent  for  its  developpaent  on  the  Brooks  Loco- 
motive Works  located  near  the  center  of  the  city. 

The  proportion  of  the  laboring  class  is  a  large  one  and  certain 
sections  of  the  city  are  inhabited  largely  by  a  foreign  population 
whose  interest  in  sanitary  matters  must  be  cultivated  but  who,  I 
was  informed,  are  rapidly  learning  and  already  begin  to  appre- 
ciate the  benefits  of  sanitary  surroimdings. 

There  are  three  streams  which  by  winding  channels  find  their 
way  through  the  city  from  the  south  to  the  lake  and  which  are 
more  or  less  polluted  by  sewage  and  garbage.  There  has  been  a 
proposition  to  inclose  these  creeks  and  so  convert  them  into  drains 
or  sewers  into  which  both  storm  water  and  house  sewage  might 
discharge.  This  proposition  has  been  submitted  to  the  people 
and  defeated  by  a  heavy  majority,  largely,  I  understand,  on  the 
ground  that  certain  individual  land  owners  through  whose  prop- 
erty the  streams  flow  would  be  especially  benefited  by  the  inclos- 
ure  of  the  creeks  since  then  by  filling  in  above  the  sewer  valuable 
land  would  be  reclaimed. 

I  find  that  certain  sections  of  the  city  are  much  in  need  of 
sewers,  the  domestic  wastes  nmning  freely  from  the  houses  into 
the  gutters  where  they  are  able  to  dissipate  effluvia  and  may 
through  the  agency  of  flies  or  other  insects  contribute  to  the  caus- 
ation of  disease. 

I  noted  particularly  the  conditions  on  Armidilia  street,  each 
side  of  Pine  street,  on  Martin  and  Jerboa  street,  and  on  Beaver 
street,  as  those  indicating  the  immediate  need  of  sewers. 

I  advised  the  health  officer.  Dr.  Ellis,  and  the  members  of  the 
local  health  board  who  explained  to  me  the  conditions,  that  the 
Department  would  probably  not  approve  of  the  plans  for  walling 
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in  the  creeks  designed  to  receive  house  sewage,  but  that  the  De- 
partment would  undoubtedly  require  the  construction  of  sanitary 
sewers  in  the  streets  named  and  that  there  was  no  advantage  in 
waiting  for  the  question  of  the  creeks  to  be  settled  since  that 
question  would  not  be  involved  in  the  matter  of  providing  sani- 
tary sewers  in  the  streets  named. 

I  also  advised  the  local  health  board  through  those  members 
present  that,  in  my  opinion,  and  I  felt,  that  of  the  commrissioner, 
when  the  facts  were  put  before  him,  the  local  board  would  be 
fully  justified  in  calling  upon  the  city  council  for  the  immediate 
construction  of  sanitary  sewers  in  the  streets  named  above  and  in 
other  streets  where  similar  conditions  exist,  and  I  recommend 
them  to  take  in  some  way  immediate  steps  to  abate  the  present 
nuisance. 

I  recommend  that  the  policy  of  the  Commissioner  in  the  matter 
be  expressed  and  that  it  be  communicated  to  the  mayor  and  to  the 
health  officer  of  the  city. 

Respectfully  submitted, 

H.  N.  OGDEN, 
Assistant  Sanitary  Engineer 


HOLLAND  PATENT 

An  investigation  was  made  for  the  purpose  of  advising  the 
village  authorities  of  Holland  Patent  as  to  the  installation  of  a 
sewer  system. 

It  was  learned  that  a  water  supply  system  had  been  installed 
during  the  fall  of  1907,  and  a  letter  was  later  addressed  to  the 
health  officer  calling  attention  to  the  fact  that  the  installation  of 
inside  closets  coming  with  the  installation  of  a  water  supply  sys- 
tem would  tend  to  endanger  wells  in  the  gravelly  soil  of  the  vil- 
lage if  the  use  of  cesspools  were  continued,  and  that,  therefore, 
the  village  should  at  once  consider  the  installation  of  a  sewer 
system. 
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MOHAWK 

It  was  learned  that  the  village  of  Mohawk  had  practically 
completed  the  sewer  system  approved  by  the  Department,  but  had 
made  no  arrangements  for  the  construction  of  the  sewage  dis- 
posal plant  included  in  the  plans. 

Accordingly  the  following  order  was  addressed  to  the  mimici- 
pal  commission: 


In  the  Matter  of  Sewer  System 

of  the 
Village  of  Mohawk. 


Plans  for  a  sewer  system  and  sewage  disposal  plant  for  the 
village  of  Mohawk,  Herkimer  county,  N.  Y.,  having  been  here- 
tofore and  on  February  7,  1905,  submitted  by  the  board  of  sewer 
commissioners  of  said  village  to  the  State  Commissioner  of 
Health  under  the  provisions  of  section  200  of  chapter  41.4  of  the 
Laws  of  1897  for  his  approval,  resubmitted  June  17,  1905,  and 
July  3,  1905;  And  it  appearing  from  an  examination  of  said 
plans  that  a  proper  system  of  sewerage  and  sewage  disposal  was 
provided  for,  said  plans  were  approved  by  said  Commissioner  of 
Health  on  July  6,  1905 ; 

^Vnd  plans  having  been  submitted  on  August  25,  1906,  for  cer- 
tain proposed  changes  in  the  sewer  system,  and  examination  of 
said  plans  having  been  made,  such  revised  plans  were  approved 
by  the  State  Commissioner  of  Health  on  August  25,  1906,  dupli- 
cate copies  of  both  said  plans  now  being  on  file  in  the  State  De- 
partment of  Health  with  the  approval  of  said  Commissioner 
attached  thereto. 

And  it  appearing  that  section  260  of  chapter  414  of  the  Laws 
of  1897  provides  as  follows: 

"  The  board  of  sewer  commissioners  of  a  village  may  establish 
and  maintain  a  sewer  system  therein.  Before  taking  any  pro- 
ceedings for  the  construction  of  a  sower,  the  board  at  the  expense 
of  the  village,  shall  cause  a  map  and  plan  of  a  jx^rmanent  sewer 
system  for  such  village  to  bo  made,  with  specifieatiims  of  dimen- 
sions, connections  and  outlets  or  sewage  disposal  works.  It  may 
also  include  any  existing  sewer  in  the  village.  Such  plan  and 
map  shall  be  submitted  to  the  state  board  (department)  of  health 
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T.zj  -^r^>f  rfcai:  *:i.>  fc  filed  in  the  office  of  the  viHige  dot 
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A  -:- xr^plif:.'  hAvin^  b«ii  mide  to  the  State  C>mmissio!ier  of 
H^>h  :ha:  :he  acrh*>rities  of  the  sjud  village  of  Hohiwk  art 
a?->-it  t'i  c>.-cr.ect,  •I'T  have  ccmnected,  the  said  sewer  svstem  so 
^r  •>  'ii^hArgpr  :he  :jewage  directly  into  the  Mohawk  rirer  wiih- 
\:  f"rh  r^wa^  [^--sing  into  or  throogh  a  sewage  disposal  plant, 
in  'iirfct  vi.yla'ion  •»£  rhf  pr»>vision3  of  law,  above  quoted,  no  per- 
mi*  ther^f>re  having  been  granted  by  said  Commissioner  of 
Health : 

An-j  it  further  ap[if^aring  that  sneh  disposal  of  the  sewage  of 
raid  village  wouM  be  injurious  to  the  health  of  the  citizens  ii* 
rhi"?  State,  ina-niuch  a^  the  waters  are  used  for  potable  purposes; 
and  in  view  of  thf-  fact  that  it  is  also  in  violation  of  section  T5 
of  rhf  Public  Health  Law,  it  is  therefore  hereby  ordered 

That  no  rli^charge  of  sewage  from  the  said  village  of  Mohawk 
into  any  of  the  waters  of  this  State  be  allowed  in  any  other  man- 
ner than  aecordinp  to  the  plans  previously  approved  by  the  State 
rommi.-.-ioner  of  Health,  which  said  plans  include  a  system  of 
-r-vvape  disprrsal ;    And  the  said  village  of  Mohawk  and  its  officers 
an-  hr-rehy  ordere<l  and  directed  to  allow  or  permit  no  discharge 
or  dir-posal  (»f  the  sewage  of  said  village  into  any  of  the  waters 
of  this  Stat(»  other  than  according  to  the  plans  approved  by  the 
Stjite  Coniniissioner  of  Health,  which  include  a  sewage  disposal 
plant  as  alxtve  stated;  and  the  use  of  the  said  sewer  system  with- 
out  the  ns4*  i>{  said  disposal  plant  or  in  any  other  manner  than 
tlnit  eontaincnl  in  the  approval  given  is  hereby  forbidden  as  un- 
wIhc  and  in  violation  of  the  provisions  of  the  Public  Health  Law. 

And  further  that  any  eonne<itions  heretofore  made  in  violation 
of  the  terms  of  the  p(»rniit  granted  by  the  State  Commissioner 
of  Ilralth,  and  the  j)r(>vi3ions  thereof,  be  disconnected  and  dis- 
eoiilinued   therewith. 

EUGENE  H.  PORTER, 

Commissioner  of  Health 
A  MIAN  V,  N.  Y.,  January  28,  1907. 


llj  shows  as  follows: 

irheresa  pursuant  to  plana  for  a  sewer  system  and  sewage 
works  heretofore  dnly  filed  with  and  duly  approved  by 
I  Commissioner  of  Health  of  New  York  State,  to  which 
erence  is  hereby  made,  and  pursuant  to  due  proceedings 
ocordance  with  the  provisions  of  law  in  such  case  made 
ided,  said  village  of  Mohawk  has  made  and  constructed 
rstem  with  the  exception  of  the  said  disposal  works  and 
X)0  feet  of  the  trunk  line  sewer,  which  said  portion  of 
i  sewer  is  not  completed  because  it  is  necessary  to  obtain 
irf  way  through  private  property  and  to  that  end  con- 
n  proceedings  are  now  pending, 

he  disposal  works  as  set  forth  and  shown  on  the  plans 
nd  aa  approved  by  the   State  Commissioner  of  Health 

been  constructed  by  said  village.  That  the  said  viHage 
tutds  with  which  to  build  and  construct  the  same  and 
rf  the  indebtedness  of  the  village  it  cannot  I^ally  con- 

indebtednees  nor  issue  bonds  in  an  amount  sufficient  to 
It  disposal  plant  of  the  kind  and  of  the  size  prescribed 
plans.  That  the  estimated  cost  of  the  disposal  works  is 
t  the  sum  of  $24,000  by  the  firm  of  Knight  &  Hopkins, 
ineers,  of  Rome,  N.  Y. 

petitioners  further  show  that  the  total  assessed  valuation 
eal  property  of  said  village  as  it  appeared  on  the  last 
D-  villaop   flBfw«HTnonf   roll    ia   flip   sum    of  !R9flfi.0fiS.   while 
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so  that  to  raise  tlio  money  necessary  to  build  the  disposal  plant 
as  laid  out  on  the  plans  the  village  would  exceed  the  limitation 
of  indebtedness,  defined  in  the  Village  Law,  as  not  to  exceed  ten 
per  centum  of  the  assessed  valuation  of  the  real  property  of  such 
village  as  it  appeared  on  the  last  preceding  village  assessment 
roll. 

The  sewer  system  as  now  constructed  was  installed  under  coH' 
tracft  for  the  sum  of  $81,819.73,  the  engineers'  bill  amounting!^ 
$2,875.     The  sum  of  two  thousand  dollars  is  set  apart  for  right^ 
of  way,  and  the  cost  of  inspection  amounts  to  $2,000;  so  tha^' 
there  is  but  a  small  margin  left  from  the  $40,000  realized  for  ther 
building  of  the  sewer  system  with  which  to  meet  the  expenses  for 
such  extra  work  as  is  always  incident  to  the  final  completion  of 
a  work  of  this  nature  and  size,  and  therefore  there  is  not  any 
money  realized  from  sale  of  s<  wer  bonds  to  be  used  for  said  dis- 
posal plant. 

Your  petitioners  rispoet fully  submit  that  it  would  .be  highly 
impracticable  to  attempt  to  raise  said  sum  for  the  disposal  plant 
,by  the  method  of  direct  taxation  against  the  village  homes  of  our 
people,  as  the  tax  rate  for  the  purpose  of  raising  the  necessary 
funds  with  which  to  meet  the  regular,  necessary  and  ordinary 
expense  of  administering  the  affairs  of  the  village  in  maintaining 
its  streets,  village  cemetery,  fire  department,  police  department, 
paying  interest  on  bonds  and  all  other  expenses  incident  to  the 
orderly  transaction  of  its  municipal  affairs,  is  and  has  been  for 
some  years  about  one  dollar  on  a  hundred  dollars  and  for  the 
future  and  until  the  streets  and  highways  can  be  restored  and 
made  good  from  the  bad  condition  resulting  from  the  placing  of 
sewer  mains  the  rate  will  bo  higher  still. 

The  total  number  of  inhabitants  of  said  village  as  shown  by  the 
official  census  of  the  year  1906  is  only  2,063. 

Your  petitioners  respectfully  suggest,  that  because  of  the  small 
population  of  said  village  and  the  probability  of  many  house- 
holders not  connecting  with  the  sewer  system  for  some  time,  that 
the  proposed  disposal  works,  as  set  forth  on  the  approved  plans 
aforesaid,  are  much  too  large  to  build  at  present  for  the  use  of  said 
sewer  system  and  that  a  much  smaller  and  not  so  expensive  a 
plant  will  meet  every  demand  of  the  use  of  the  sewers. 

The  growth  of  the  village  is  very  slow  and  there  has  been  no 
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material  change  in  its  growth  and  development  for  many  years 
and  your  petitioners  see  no  signs  nor  have  any  reason  to  believe 
that  there  will  be  any  marked  increase  for  some  time  to  come. 
That  the  village  lighting  system  has  never  been  self  sustaining 
BXiA  that  only  about  500  taps  are  in  use  in  its  water  system  the 
income  from  which,  however,  about  takes  care  of  its  operating 
e:%pcnses. 

It  seems  to  your  petitioners  that  if  the  matter  of  the  sewage 
disposal  works  could  be  duly  taken  up  and  receive  reconsideration 
axid  that  plans  for  a  plant  be  prepared  which  would  be  more  in 
aocordance  with  the  real  demands  and  needs  of  the  situation  that 
a.  just  and  equitable  action  would  be  extended  to  the  village  and 
that  the  best  interests  of  all  concerned  would  be  conserved  and 
properly  safeguarded. 

Your  petitioners  therefore  pray  that  the  village  of  Mohawk  be 
allowed  to  build  and  construct  a  disposal  plant  in  a  manner  and 
size  to  conform  to  the  size  of  the  village  and  its  real  present  de- 
mands and  in  accordance  with  plans  to  be  hereafter  filed  with 
and  approved  by  the  State  Commissioner  of  Health,  and  at  a 
time  as  soon  as  the  necessary  funds  to  build  same  can  be  pro- 
vided and  that  pending  the  consideration  and  revision  of  the  said 
disposal  works'  plans;  and  the  providing  of  funds  as  aforesaid, 
that  the  said  village  be  permitted  and  allowed  to  dispose  of  the 
sewage  through  an  outlet  of  said  system  which  shall  be  into  the 
Mohawk  river.    That  said  sewer  system  can  be  used  and  operated 
for  the  use,  benefit  and  comfort  of  the  people  of  said  village, 
upon  the  completion  of  said  1,000  feet  of  trunk  sewer  if  the  out- 
let of  said  system  be  into  said  river, 

Wherefoee  your  petitioners  respectfully  ask  that  an  exten- 
sion of  time  of  three  years  be  granted  said  village,  within  which 
it  may  be  better  able  to  construct  a  disposal  works  along  the  lines 
as  suggested  herein  and  as  shall  be  directed  and  approved  by  the 
State  Commissioner  of  Health  and  that  it  have  all  other  relief 
and  permission  herein  prayed  for. 

D.  C.  FOED, 

J,     G.     RiCHAEDSON, 

Jay  Bbackett, 
F.  B.  Casey, 

Municipal  CorrmUssion 
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D.  C.  Ford,  J.  G.  Richardson,  F.  B.  Casey  and  Jay  Brackett, 
being  duly  sworn  each  and  severally,  deposes  and  says  that  he  is 
a  member  of  the  Municipal  Commission  of  the  Village  of 
Mohawk,  that  he  has  heard  read  the  forgoing  petition  and 
knows  the  contents  thereof;  that  the  same  is  true  to  the  best  of 
his  knowledge,  information  and  belief. 

D.  C.  FOBD, 

J.     G.     RiCHABDSON, 

Jay  Bbackett, 
F.  B.  Casey, 

Sworn  to  before  me  this  15th  day  of 
February,  1907. 

James  E.  R^fteb^ 

Notary  Public 

On  March  4  a  hearing  was  granted  by  the  Commissioner  to  the 
Municipal  Commission  on  the  above  petition. 


Albany,  K  Y.,  April  23,  1907. 
The  Municipal  Commission,  Village  of  Mohawh,  N.  Y.: 

Gentlemen: — In  the  matter  of  your  application  for  a  modifi- 
cation of  the  size  of  the  disposal  plant  for  the  village  of  Mohawk, 
as  shown  upon  plans  approved  by  this  Department  July  6,  1905, 
and  for  an  extension  of  time  before  which  sewage  disposal  shall 
be  required  by  me,  I  beg  to  say  that  these  matters  have  received 
my  careful  consideration,  after  having  been  submitted  to  our  Con- 
sulting Engineer  for  study  and  report. 

I  enclose  herewith  a  copy  of  our  engineer's  report,  which  em- 
bodies his  conclusions  as  to  a  possible  reduction  in  size  and  cost 
of  sewage  disposal  plant,  which  was  requested  by  you  at  a  confer- 
ence on  ifarch  4,  1907.  This  report  also  contains  recommenda- 
tions with  regard  to  an  extension  of  time  for  requiring  of  sewage 
disposal  and  as  to  the  condition  upon  which  any  extended  permit 
to  discharge  sewage  into  the  Mohawk  river  should  be  issued. 
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This  report  with  the  conditions  and  recommendations  con- 
tained therein  I  herewith  approve  and  in  accordance  therewith  I 
am  issuing  to  you  a  permit  for  the  discharge  of  the  sewage  from 
the  sewerage  system  of  Mohawk,  now  under  construction  and 
nearly  completed,  until  January  1,  1910,  under  the  conditions 
contained  in  said  permit. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  Aptil  5,  1907. 

EroENE    H.    Porter,    M.D.,    State    Cam^missioner   of   Health, 
Albany,  N.  Y.: 

Dear  Sir  : —  In  the  matter  of  the  application  of  the  Muncipal 
Commission  of  the  Village  of  Mohawk,  Herkimer  county,  for  a 
temporary  permit  to  discharge  raw  sewage  into  the  Mohawk  river, 
pending  the  construction  of  a  sewage  disposal  plant,  I  beg  to 
report  as  follows: 

Plans  for  a  sewer  system  and  sewage  disposal  plant  were  ap- 
proved July  6,  1905.  On  August  25,  1906,  a  plan  for  a  slight 
change  in  the  route  of  the  main  outlet  sewer  was  approved. 

On  January  2fl,  1907,  after  receiving  information  that  the  vil- 
lage sewer  system  was  nearly  completed  and  that  no  steps  had 
been  taken  to  construct  a  sewage  disposal  plant  in  accordance  with 
the  plans  approved  in  1905,  the  Department  served  notice  on  the 
Municipal  Commission  that  discharge  of  raw  sewage  into  the  Mo- 
hawk river  from  the  village  sewage  system  would  not  be  permitted. 

On  February  11,  1907,  Messrs.  D.  C.  Ford  and  J.  E.  Rafter, 
President  and  Attorney,  respectively,  of  the  Municipal  Commis- 
sion of  the  village,  met  the  Commissioner  at  Albany  and  discussed 
the  matter  of  application  for  permit.  On  March  4th,  written  ap- 
plication was  made  to  the  Department  by  the  Municipal  Commis- 
sion for  a  permit  to  discharge  raw  sewage  into  the  Mohawk  river 
pending  the  consideration  and  revision  of  the  approved  plans  for 
sewage  disposal  and  the  providing  of  funds  for  and  the  construc- 
tion of  the  said  sewage  disposal  plant. 
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At  your  request  I  have  examined  the  approved  plans  of  the 
sewage  disposal  plant  with  respect  to  their  suitability  and,  at  the 
request  of  the  village  authorities,  also  as  to  the  economy  of  the 
layout. 

I  find  that  before  final  submission  and  approval  in  1905,  the 
plans  were  revised  in  that  a  longitudinal  partition  wall  was  added 
to  the  septic  tank  thus  reducing  its  capacity  to  meet  the  objection 
of  the  Department  that  the  time  of  detention  would  be  too  long 
for  proper  septic  action.  The  facts  in  the  case  as  presented  in 
the  designing  engineer's  report  accompanying  original  plans  war- 
rant the  decreasing  of  the  size  of  the  septic  tank  to  economically 
meet  the  conditions  which  will  exist  when  the  plant  is  constructed. 
Although  the  plan  of  reducing  the  capacity  of  the  tank  by  insert- 
ing a  division  wall  will  be  effective,  I  find  also  that  if  this  decrease 
is  accomplished  by  diminishing  the  width  of  the  tank  a  consider- 
able saving  in  cost  of  installation  will  be  accomplished. 

As  to  the  possibility  of  reducing  the  cost  of  the  contact  beds,  it 
appears  that  the  total  area  has  been  proportioned  to  only  ade- 
quately care  for  the  sewage  that  will  be  or  becomes  tributary  to 
the  system  upon  its  completion.  In  fact,  it  is  quite  probable  that 
if  this  plant  is  not  constructed  at  the  present  time  it  may  be 
necessary  to  enlarge  it  slightly  when  the  time  arrives  for  its  con- 
struction. Ko  saving,  therefore,  can  be  made  by  reducing  the  total 
area  of  the  beds. 

I  find,  however,  that  a  decrease  in  cost  may  be  effected  by  re- 
ducing the  num'ber  of  contact  beds.  This  may  be  accomplished 
by  leaving  out  four  of  the  partition  walls  between  beds.  This  will 
result  in  a  saving  in  cost  of  the  partition  walls  and  a  saving  in 
cost  by  a  reduction  in  the  number  of  apparatus  required  for  dos- 
ing th(»  Ix-ds.  In  making  this  changf'  the  area  of  the  beds  would 
not,  as  stated  above,  be  diminished  but  the  operation  of  the  beds 
will  be  much  simpler  and  quite  as  effective. 

The  necessity,  according  to  the  plans,  for  pumping  all  sewage 
from  an  elevation  of  about  378.  to  an  elevation  of  about  387.  ac- 
counts for  a  large  part  of  the  estimated  cost  of  the  disposal  plant. 
The  construction  of  the  disposal  plant  at  a  lower  elevation,  would 
do  away  with  an  annual  expense  for  i)umping  as  well  as  the  cost 
of  installation  of  pumping  machinery  and  would  result  in  a  con- 
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siderable  saving,  but  it  is  evident,  according  to  the  evidence  sub- 
mitted by  the  engineers,  that  this  is  impracticable  and  that  pump- 
ing facilities  cannot  be  dispensed  with. 

It  is  my  opinion  then,  that  a  revision  of  the  plans  with  respect 
to  capacity  of  septic  tank  and  arrangement  of  contact  beds  might 
bring  about  some  saving  in  cost  of  construction,  and  I  would 
recommend  that  the  village  authorities  confer  with  the  designing 
engineers  in  this  matter. 

As  to  the  question  of  extending  the  time  before  which  sewage 
disposal  shall  be  required,  I  would  say  first,  that  no  evidence  of 
a  technical  nature  is  necessary  to  show  that  the  sewage  of  the 
village  of  Mohawk,  when  the  system  is  completed  and  the  sewage 
is  discharged  into  the  river,  will  pollute  the  water  of  the  river  in 
a  manner  and  in  an  amount  which,  under  existing  circumstances, 
should  be  prohibited.  In  fact  this  prohibition  should  apply  not 
only  to  Mohawk  but  to  other  cities  and  villages  along  this  river 
which,  regardless  of  their  financial  condition,  should  be  dealt  with 
in  a  manner  similar  to  that  above  suggested  for  Mohawk  and  that 
they  be  required  to  remove  the  pollution  which  they  now  pour 
into  this  stream. 

The  Hudson  and  Mohawk  rivers  have  for  some  time  been 
known  to  be  badly  polluted.  The  question  of  its  elimination  has 
not  only  been  the  subject  of  investigation  in  the  past,  and  in  fact 
at  present,  but  active  steps  have  been  and  are  being  taken  by  the 
Department  toward  the  removal  of  sowage  from  these  rivers. 
Concerted  action  is  impraeticable  and  in  fact  might  be  impossible, 
for  there  are  usually  some  municipalities  which  have  not  the  finan- 
cial means  for  carrying  out  the  needed  improvements. 

The  financial  question  is  a  very  pertinent  one  in  the  case  of 
Mohawk.  The  village  has  already  ex]>erieneed  a  series  of  munic- 
ipal improvements  including  the  construction  of  a  modem  system 
of  sewerage  in  accordance  with  plans  approved  by  this  Depart- 
ment. According  to  the  affidavits  of  the  applicants  these  expenses 
have  been  heavy.  To  incur  the  expense  of  constructing  a  dis- 
posal plant  at  this  time,  which  under  local  conditions  and  topog- 
raphy will  be  considerably  more  expensive  than  the  cost  of  a 
similar  plant  under  average  conditions  constructed  elsewhere, 
will,  it  is  affirmed,  induce  a  heavy  financial  burden  such  as  the 
village  is  unable  at  thi5  time  to  meet 
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The  application  prays  that  the  time  before  which  sewage  treat- 
ment is  required  be  extended  by  you  for  a  period  of  three  years, 
in  the  hope  that  the  village  will,  during  that  period,  have  re- 
covered from  the  expense  already  incurred  in  construction  of  a 
sewerage  system,  and,  at  the  expiration  of  that  time,  will  be  better 
able  to  meet  the  expense  of  constructing  sewage  disposal  works. 
Under  the  circumstances,  I  consider  this  request  to  be  a  reason- 
able one,  and  should  recommend  your  granting  it  provided  that, 
in  the  arrangement  of  the  outfall  works,  precautions  be  taken  to 
remove  all  visual  pollution  and  to  secure  an  effective  mixing  of  the 
sewage  with  the  water  of  the  river  at  the  point  of  sewage 
discharge. 

To  accomplish  this  removal  of  this  visual  suspended  matter  and 
dispersion  of  the  sewage  into  the  cross-section  of  the  stream,  I 
should  recommend  that  at  a  point  on  the  outfall  sewer  just  before 
its  discharge  into  the  stream,  a  screening  plant  be  introduced  with 
meshes  sufficiently  fine  to  remove  all  of  the  coarse,  and  a  con- 
siderable portion  of  the  fine,  suspended  matters  carried  in  the 
sewage.  These  screens  should  be  constructed  in  duplicate  or 
series,  with  the  finest  scre<uis  having  a  mesh  not  larger  than  one- 
eighth  inch.  They  should  be  constructed  so  as  to  be  easily  cleaned 
and  otherwise  carefully  operated.  To  accomplish  dispersion  of 
the  sewage  into  the  cross-section  of  the  stream,  it  will  be  necessary 
to  carrv  the  outfall  sewer  out  into  the  river,  to  or  into  the  main 
channel,  with  the  outlet  submerged  at  the  low  water  stage  of  the 
river. 

In  view  of  the  foregoing,  then,  I  should  recommend  that  a 
permit  be  given  the  village  of  Mohawk  to  discharge  sewage  from 
their  sc^werage  system  into  the  waters  of  the  Mohawk  river  until 
Januarv  1,  1910,  upon  the  following  conditions: 

First,  That  the  discharge  sewer  be  carried  out  into  the  channel 
of  the  river  with  its  outlet  submerged  at  low  water  stage. 

SeroiuL  Tliat  a  screening  jdaiit  be  constriicte<l  on  the  outfall 
sewer  below  all  sewer  connections,  which  shall  be  continuouslv 
maintained  and  operated  in  a  manner  that  will  effectively  remove 
all  visual  suspended  matters  before  the  sewage  is  discharged  into 
the  river.  Very  respectfully, 

THEODORE  IIORTON", 

Chief  Engineer 


State  Depabtmbnt  of  Health.  145 


PEKMIT 


Application  having  been  duly  made  as  provided  by  section  76 
of  the  Public  Health  Law  as  amended  by  chapter  468  of  the  Laws 
of  1903,  permission  is  hereby  given  to  the  Municipal  Commis- 
siouers  of  the  village  of  Mohawk  to  discharge  sewage  from  the 
village  sewerage  system  into  the  waters  of  the  Mohawk  river  at 
ITohawk  wnthin  the  municipality  of  Mohawk  in  accordance  with 
th^  plans  accompanying  the  petition,  under  the  following 
conditions: 

(  1)  That  the  time  of  this  i)ermit  shall  be  three  years  from  the 
date^  thereof. 

C  2)  That  the  discharge  sewer  be  extended  out  into  the  channel 
of  the  river  with  its  outlet  submerged  at  low  water  stage. 

(  3)  That  a  screening  plant  be  constructed  on  the  outfall  sewer 
belo-w  all   sewer  connections   and   before  &aid   outfall   sewer   is 
cp^rated,  which  will  remove  all  visual  suspended  matter  fi-om  the 
sewage  before  it  is  discharged  into  the  river. 

(4)  That  within  two  years,  complete  plans  for  sewage  disposal 
showing  amendments  to  present  approved  plans  for  sewage  dis- 
posal shall  be  submitted  to  this  Department  for  approval,  provided 
such  amendments  shall  be  desired  by  the  village  authorities. 

(5)  That  the  village  authorities  having  charge  of  the  sewer 
sj^stem  shall  proceed  with  the  construction  of  the  sewage  disposal 
plant  at  the  expiration  of  two  years  from  the  date  of  issuance  of 
this  permit,  unless,  upon  petition  from  said  airthorities,  the  period 
at  the  expiration  of  which  the  construction  of  said  disposal  plant 
shall  be  commenced  shall  have  been  previously  extended  by  the 
State  Commissioner  of  Health. 

EUGENE  H.  PORTER, 

State  Commissioner  of  Health 
Albaxv,  X.  Y.,  April  8,  1907.  - 

Note. —  This  permit  to  become  operative  must  first  be  re- 
corded in  the  county  clerk's  office  of  Herkimer  county,  in  which 
the  outlet  of  the  sewer,  or  in  which  the  establishment  is  located. 
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OLEAN 

Previous  correspondence  in  the  matter  of  sewer  construction 
in  the  city  of  Olean  Avill  be  found  in  the  last  Annual  Report  oi 
the  Department. 

Albany,  N.  Y.,  January  2,  1907. 

Hon.  John  F.  Andrews,  City  Clerk,  Olean,  N.  F..- 

Dear  Sir:  —  In  regard  to  the  protest  of  the  local  health  boat 
of  the  city  of  Olean  that  the  city  is  about  to  construct  a  certai 
sewer  in  South  Union  stiTet  and  that,  in  its  opinion,  this  sewe'^ 
would  endanger  the  purity  of  the  wells  of  the  city's  water  suppl}*^  ^ 
located  nearby,  I  have  had  the  situation  looked  over  by  one  oi 
our  engineers  with  especial  reference  to  the  sewer  and  wells. 

Without  going  into  detail  as  to  the  local  situation,  with  which 
you  are  no  doubt  familiar,  I  would  say  that  it  is  my  opinion  that 
if  the  proposed  South  Union  street  sewer  be  laid  north  to  the 
Green  street  sewer,  instead  of  south  near  the  line  of  wells  to  the 
river,  the  possibility  of  contaminating  the  water  supply  will  be 
avoided.  Another  end  will  also  be  sen-ed  in  that  no  new  outlet 
for  sewage  discharge  into  the  river  will  be  created,  and  a  greater 
concentration  of  the  city's  sewage  will  thereby  result. 

Xo  report  and  map  of  the  existing  sewer  system  have  been  filed 
with  the  Department  by  your  city,  in  accordance  with  the  pro- 
visions of  chapter  408,  Laws  of  1003.  Nor  have  any  plans  or 
application  for  the  proi>os<:»d  sewer  now  in  question  been  filed. 

You  are  therefore  advised  that  the  city  authorities  should  at 
onco  take  steps  to  comply  with  the  provisions  of  the  act  in  ques- 
tion and  see  that  the  report  and  plan  of  your  entire  sewer  system 
is  filed  with  this  Department  with  as  little  delay  as  possible. 

Your  attention  is  also  called  to  the  provisions  of  the  law  re- 
quiring to  be  submitted  to  this  Department  all  plans  for  addi- 
tions or  extensions  to  your  existing  sewer  system  for  my  approval 
before  being  constructed. 

Tender  this  provision,  all  plans  f(^r  this  sewer  must  be  submitted 
to  this  Department  and  I  would  sug2jest  that,  in  order  to  protect 
the  driv(  n  w(»ll  supply,  the  proiX)sed  sewer  in  question  in  South 
Union  street  be  laid  running  north  to  Grctm  street,  instead  of 
south  to  the  river. 
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I  trust  that  your  city  authorities  will  take  this  matter  up  at 

once  and  give  it  their  careful  consideration  and  I  shall  expect 

that  all  plans  for  sewer  systems  to  be  constructed  in  the  city  be 

filed  in  conformity  with  the  law;  and  have  no  doubt  but  that  I 

will  secure  your  hearty  co-operation  in  compliance  with  all  the 

provisions  of  this  act,  to  which  you  are  respectfully  referred. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Olean,  N.  Y.,  March  18,  1907. 

IIo?<^.  Eugene  H.  Pokter,  State  Commissioner  of  Health,  Albany, 
2f.  Y.: 

SiK :  —  I  have  to  acknowledge  your  communication  of  recent 
date  regarding  the  filing  of  plans  of  the  sewer  system  of  the  city 
oi  Olean. 

I  note  that  section  79  of  the  Public  Health  Law  as  amended  by 
chapter  468  of  the  Laws  of  1903,  provides  that  this  report  is  to 
l)e  filed  with  the  local  board  of  health,  and  by  it  certified  and 
transmitted  to  you.  I  have,  therefore,  filed  the  report  with  the 
local  board. 

This  report  contains  two  plans  or  maps:  One  showing  the 
sewers  actually  constructed  and  in  operation  on  the  7th  day  of 
May,  1903 ;  the  other  showing  the  "  sewer  system  "  adopted  by 
the  common  council  of  this  city  in  its  first  municipal  year  (1893- 
1894).  The  charter  of  this  city  (Laws  1803,  Ch.  478,  §  98),  pro- 
rides  as  follows: 

"As  soon  as  practicable  and  during  the  firet  municipal  year  the 
Common  Council  shall  cause  to  be  made  a  general  plan  of  sewerage 
which  shall  include  all  necessary  main  pipes  for  sewering  said 
city  and  file  a  map  and  profile  thereof  in  the  office  of  the  clerk  of 
paid  city  which  shall  be  certified  by  said  clerk  to  have  been  adopted 
by  said  Common  Council,  stating  the  date  when  such  plan  was 
adopted. '' 


148  Twenty-eighth  Annual  Report  op  thb 

The  same  act  (§90)  provides  as  follows: 

"  Such  sewer  or  drain  may  be  discharged  into  the  Olean  Creek 
and  Allegany  River  or  either  of  them." 

The  position  of  the  city  of  Olean  is  that  it  has  a  right  under 
the  provisions  of  its  charter  above  quoted,  and  under  section  75 
of  the  Public  Health  Law  as  amended  by  chapter  468,  Laws  1903, 
to  complete  the  system  or  plan  adopted  under  the  provisions  of  the 
charter,  although  certain  details  or  branches  may  not  have  been 
constructed  and  actually  put  in  operation  prior  to  May  7,  1903. 
Section  75  of  the  Public  Health  Law  provides: 

First,  That  no  municipality  shall  discharge  or  cause  to  be  dis- 
charged into  the  waters  of  the  State  without  permission  from  the 
State  Commissioner  of  Health  any  sewerage. 

Second,  That  said  section  shall  not  prevent  the  discharge  of 
sewerage  from  any  such  sewer  system  owned  or  maintained  by 
a  municipality  provided  such  system  was  in  operation  at  the  time 
of  the  passage  of  the  act. 

Third,  That  the  exceptions  set  out  in  the  last  paragraph  above 
shall  not  permit  any  increase  in  the  discharge  of  sewerage  (which 
shall  mean  any  sewerage)  or  from  a  sewer  system  which  shall  be 
extended,  modified,  or  reconstructed  subsequent  to  the  passage 
of  this  act. 

The  position  of  the  city  of  Olean  is  that  the  words  *'  sewer 
system  "  used  in  the  act  refer  to  the  complete  system  of  the  city 
and  not  to  minor  branches  or  details  and  that  our  svstem  will  not 
be,  and  has  not  been  extended,  modified,  or  reconstructeil  subse- 
quent to  the  passage  of  chapter  468,  Laws  1893,  but  that  we  are 
simply  completing  the  system  which  then  existed.  The  act  itself 
shows  a  manifest  distinction  in  the  u?e  of  the  word  "  sewer  "  and 
'*  sf  wer  system."  We  have  in  our  charter  the  express  command  of 
the  L<'gislature  to  adopt  a  general  system  during  the  first  munici- 
pal year,  and  its  permission  to  discharge  that  system  into  the 
Allegheny  river  or  Olean  creek.  The  system  was  adopted  and 
the  outl(  ts  constructed.  The  plan  provides  for  local  sewers  in  all 
of  the  streets  of  the  citv  which  have  been  built  from  time  to  time 
and  connecte<l  with  the  outlets,  and  we  claim  that  st^ction  75  of 
the  Public  Health  Law  did  not  intend  to  give  the  State  Commis- 
sioner of  Health  the  power  to  render  valueless  the  entire  system 
constructed,  aa  a  condition  of  complying  with  any  regulations  he 
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might  see  fit  to  impose  in  order  that  we  might  be  pennitted  to 
build  such  parts  of  that  system  as  were  not  eompletJed  at  the  time 
section  75  took  effect. 

There  is  a  small  portion  of  the  system  adopted  by  the  Common 
Council  in  1893  and  1894  which  has  not  been  completed  and  we 
would  be  glad  to  have  your  views  upon  the  construction  to  be 
placed  upon  section  75  of  the  Public  Health  Law  with  regard  to 
the  construction  of  the  balance  of  our  system.    The  part  yet  to  be 
constructed  consists  of  branches   in  certain  sections  of  certain 
streets  which  will  connect  with  the  system  already  in  operation, 
and  our  view  of  the  matter  is  that  if  those  branches  come  within 
the  prohibition  of  that  section  then  the  connecting  of  any  addi- 
tional house  to  the  sewer  already  in  operation  equally  violates  the 
section,  because  such  connection  would  literally  be  an  extension 
of  the  sewer,  but  as  we  read  it,  not  of  the  sewer  system,  and  we  do 
not  think  that  the  construction  of  a  branch  which  was  provided 
:£or  in  the  original  plan  and  system  is  any  more  an  extension  of 
±he  system  than  the  connection  of  a  private  dwelling  to  the  one 
already  built. 

Respectfully  yours, 

E.  D.  WESTBROOK, 

Mayor 


Albany,  N.  Y.,  April  18,  1907. 
Hon.  E.  D.  Wkstbrook,  Mayor,  Olean,  N  ,Y.: 

Deab  Sib: — I  have  a  communication  from  you  wdth  reference 
to  filing  the  plans  of  a  sewer  system  for  the  city  of  Olean. 

The  questions  involved  have  received  my  careful  and  earnest 
consideration  and  I  have  gone  over  carefully  the  legal  questions 
raised  by  you.  Without  attempting  to  express  an  opinion  as  to 
the  apparent  conflict  between  the  Public  Health  Law  and  the 
act  of  the  Legislature  under  which  your  sewer  system  was  con- 
structed, I  beg  to  say  that  as  to  the  small  parts  of  your  sewer 
system  which  have  not  yet  been  completed,  I  hardly  think  it 
would  be  wise  or  in  the  interests  of  the  public  generally  for  this 
Department  to  attempt  to  raise  any  question  about  them. 
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Without  attempting  to  bind  the  Department  in  the  future  to 
any  action,  I  would  simply  say  that  as  to  the  minor  portions  oi 
this  sewer  system  which  have  not  been  completed,  it  is  not  my 
intention  to  raise  any  objection  about  their  construction.    While 
I  am  charged  by  law  with  the  duty  of  enforcing  to  the  utmost^ 
the  provisions  of  the  Public  Health  Law,  I  am  convinced  in  this 
case  that  the  interests  of  public  policy  would  best  be  served  by 
not  attempting  to  dispute  the  completion  of  the  plans  for  your 
sewer  system. 

As  to  plans  for  additions  and  extensions  of  this  sewer  system, 
I  am  forced  to  take  the  position  under  the  Public  Health  Law, 
that  they  should  be  submitted  to  this  Department  in  the  future 
before  being  adopted  or  constructed  and  I  must,  therefore,  ask 
and  require  you  to  see  that  this  is  done. 

I  wish  to  thank  you  for  writing  me  so  fully  in  the  matter  and 
assure  you  of  my  interest  in  the  sanitary  conditions  of  your  city 
and  trust  that  my  action  in  this  matter  may  be  entirely  satis- 
factory to  you  and  to  the  other  officials  charged  by  law  with  the 
control  of  the  sewer  system. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


ONONDAGA  COUNTY  HOUSE  AND  HOSPITAL 

An  inspection  was  made  and  advice  given  as  to  means  for 
sewage  disposal  for  the  Onondaga  County  House  and  Hospital. 


PATCHOGUE 

Albany,  N".  Y.,  May  8,  1907. 

Eugene    H.    Porter,    M.D.,    State    Cormnissioner   of   Health, 
Albany,  N.  Y.: 

Dear  Sib  :  —  I  beg  to  report  that  on  May  seventh  I  visited 
Patchogue,  in  accordance  with  your  directions  and  in  response  to 
requests  of  the  health  officer  of  Patchogue,  to  confer  with  him  in 
regard  to  the  question  of  water  supply  and  sewerage. 
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1  met  Dr  Overton  during  the  morning  and  spent  the  remainder 
of  the  day  going  over  the  ground,  inspecting  sources  of  pollution 
of  streams,  inspecting  the  condition  of  existing  sewers  and  study- 
ing the  general  lay  of  the  ground  in  regard  to  an  appropriate 
system  of  sewage  collection  and  sewage  disposal.    In  the  evening, 
at  the  request  of  the  president  of  the  board  of  trustees  and  presi- 
dent of  the  board  of  health,  I  attended  a  special  meeting  to  dis- 
cuss the  general  matter  of  sewerage  and  sewage  disposal  and 
give  them  my  views  in  regard  to  this  important  problem. 

In  my  talk  at  this  meeting  I  explained  the  excessive  pollution 

of   the  ground  soil  in  Patchogue,    where,   during  the  summer, 

there  is  a  population  of  some  10,000  people  on  the  area  of  about 

one   and  one-half  square  miles,  and  where  the  sewage  of  this 

population  is  at  present  being  taken  care  of  in  a  large  measure 

by  cesspools.    I  further  explained  to  them  that  the  private  sewers 

they  now  have  discharge  into  the  Patchogue  river  in  violation  of 

the  public  health  law  and  that  this  is  an  added  reason  for  the 

introduction  of  sewerage  and  sewage  disposal. 

Plans  have  already  been  prepared  in  rough  outline  for  a  system 
of  sewerage  and  sewage  disposal  by  different  parties,  and  since 
these  plans  are  somewhat  at  variance  as  to  the  general  method 
of  solving  the  problem,  I  recommended  that  they  refer  the  plans 
to  a  good  consulting  engineer  for  a  choice  as  to  the  best  method  of 
collection  to  adopt  as  well  as  for  the  best  method  of  sewage  dis- 
posal.    I  also  suggested  that  if  either  of  these  plans  are  to  be 
worked  up  in  detail  by  the  local  engineer,  the  Department  would 
give  every  assistance  so  far  as  seeing  that  they  conformed  to 
tie  general  requirements  which  would  be  necessary  to  receive 
vour  approval. 

The  principal  question  to  be  considered  by  the  village  authori- 
ties and  the  public  is  as  to  the  necessity  of  a  sewerage  system  at 
this  time.  I  unhesitatingly  pointed  out  the  need  for  such  a 
8ewerage  system  under  the  present  local  conditions  which  exist 
at  Patchogue  and  recommended  that  plans  at  once  be  prepared 
showing  such  a  system. with  proper  sewage  disposal.  These  plans 
will,  of  course,  be  submitted  to  the  Department  when  completed 
and  the  construction  and  operation  that  is  required  for  the  present 
time  started  without  delay.     The  village  is  about  to  introduce 
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an  exteusiou  to  their  present  waterworks  system,  which  I  ex- 
plained was  an  added  reason  why  improved  sewerage  should  ^ 
introduced  simultaneously. 

The  results  of  my  visit  were  apparently  satisfactory  in  eve 
regard  and  there  is  nothing  further  for  this  Department  to   ^ 
until  further  assistance  or  information  is  requested  by  the  \o(^ 
authorities  of  Patchogue. 

Kespectfully  yours, 

THEODORE  HORTOX, 

Chief  Engineer 


POCANTICO  HILLS 

At  the  instance  of  the  Xew  York  city  authorities,  an  inspec- 
tion was  made  of  the  sewage  disposal  system  installed  at  St 
Joseph's  Xormal  College  at  Pocantico  Hills,  Westchester  coimty. 

As  a  result  of  the  inspection  a  letter  w'as  addressed  to  the 
college  authorities  advising  that  certain  contemplated  improve 
ments  should  be  made  to  the  plant.  The  correspondence  in  the 
matter  follows: 

Albany,  X.  Y.,  Jime  20,  1907. 

liROTiiER  Julian,  /S7.  Joseph's  Normal  College,  Pocaniico  HUU, 
N.  Y.: 

Dear  Sir: —  This  Department  is  in  receipt  of  a  complaint  as 
to  the  working  of  the  sewage  disposal  plant  connected  with  the 
St.  Joseph's  Xormal  College  and  the  Department  has  caused 
an  investigation  to  be  made  of  the  same. 

I  am  informed  l)y  our  inspector  that  the  sewage  from  the  col- 
lege is  causing  a  small  stream  which  flows  into  the  Pocantico 
river  to  be  polluted  by  the  sudden  discharge  of  large  volumes  of 
sewage  coming  from  the  irrigation  field. 

I  am  informed  that  you  have  under  contemplation  certain 
improvements  and  different  methods  of  maintenance  of  the  irri- 
gation field,  and  that  you  are  proposing  to  distribute  the  tank 
effluent  over  the  field  in  a  less  concentrated  fashion,  and  that 
this  work  is  under  the  direction  of  a  competent  sanitary  engineer. 
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Under  these  circumstances,   I  do  not  feel  like  making  any 
mK)mmendations  to  you  as  to  the  propriety  or  impropriety  as  to 
tie  improvements  su^ested,  but  must  emphatically  point  out  to 
yoa  the  necessity  of  improving  the  character  of  the  effluent  and 
entirely  doing  away  with  the  nuisance  now  created  by  the  pol- 
lution of  this  tributary  of  the  Pocantico  river. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


New  Yoek,  June  25,  1907. 

EuoENE    H.    Porter,    M.D.,    State    Commissioner   of   Health, 
Albany,  N.  Y.: 

Dear  Sib:  —  Referring  to  your  letter  of  Juno  twentieth,  ad- 
dressed to  Brother  Julian,  St.  John^s  Normal  College,  Pocantico 
Hills,  N.  Y.,  which  has  been  referred  to  us.  This  relates  to  an  ex- 
aniination  recently  made  by  your  inspector  of  the  sewage  disposal 
^y-item  in  use  for  that  institution,  in  which  he  found  that  the  sew- 
age was  not  being  uniformly  distributed  over  the  irrigation  area, 
but  that  the  flow  was  concentrated  and  ran  to  the  foot  of  the  slope, 
wliere  there  was  a  possibility  that  it  would  get  into  a  small  stream 
which  flows  into  the  Pocantico  river. 

At  the  time  your  inspector  made  this  examination  our  engineer 
was  there  and  was  already  proceeding  to  rectify  the  trouble.  The 
repairs  have  been  completed,  and  a  recent  examination  made  by 
us  shows  that  they  have  accomplished  the  desired  result. 

The  cause  of  the  trouble,  briefly  stated,  was  as  follows:  We 
designed  and  supervised  the  construction  of  this  disposal  system, 
plans  for  which  were  approved  by  your  Board.  The  work  was 
completed  late  last  fall  and  came  into  use  in  October.  The  irriga- 
tion tract  had  been  carefully  graded  to  a  uniform  slope,  but  the 
grading  had  left  the  ground  soft  and  liable  to  wash,  and  the  grass 
seed  which  was  sowed  to  prevent  this  wash  did  not  have  time  to 
take  root  before  the  sewage  was  discharged  on  the  irrigation  tract, 
and  as  winter  soon  set  in  a  strong  growth  of  grass  could  not  be 
secured.      The  result  of  this  was  tho  formation  of  slight  gullies 
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through  which  the  sewage  ran  to  the  foot  of  the  irrigation  tract, 
instead  of  being  distributed  over  it. 

All  these  gullies  and  depressions  have  now  been  graded  up? 
and  the  sewage  has  been  made  to  spread  over  the  surface  as  vf^ 
originally  intended. 

Will  you  be  kind  enough  to  appoint  a  time  when  your  inspector 
can  make  another  examination,  so  that  our  engineer  can  me^ 
him  on  the  ground,  and  we  will  also  have  a  representative  of  tt^ 
college  there  to  look  over  the  work  and  see  that  it  is  operatin 
properly. 

Very  truly  yours, 

WARING,  CHAPMAN  &  FARQUHAR 


PORT  CHESTER  — RYE 

Portland,  Maine,  September  17,  1907. 
E.  H.  Porter,  State  C ommisfnoiier  of  Health,  Albany,  N.  Y.: 

Dear  Sir: — In  accordance  with  your  request,  I  have  the  honor 
to  submit  here\vith  a  statement  of  the  existing  conditions  con- 
nect^^d  with  the  sanitary  drainage  of  those  portions  of  the  village 
of  Port  Chester  and  of  the  town  of  Rye,  known  as  Washington 
Park,  and  concerning  which  complaints  have  repeatedly  been 
made  by  the  board  of  health  of  the  village  of  Rye. 

On  November  22,  1905,  Mr.  Charles  E.  Brugler,  president  of 
the  board  of  Health  and  Ur.  B.  J.  Sands,  health  officer  of  the 
village  of  Port  Chester,  had  a  conference  with  you  in  your  office 
in  New  York  city,  and  according  to  your  suggestion,  Dr.  Sands, 
on  March  1,  1906,  made  a  complete  report  on  the  existing  and 
desirable  sewers  for  the  villagt\  He  pointed  out  at  that  time  that 
Washington  Park,  which  is  rapidly  growing,  and  is  inhabited  by 
Italians  almost  exclusively,  lies  partly  in  the  village  of  Port  Ches- 
ter and  partly  in  the  town  of  Ryo,  the  latter  portion  being  the 
lower.  He  suggfsted  that  for  the  complete  drainage  of  the  dis- 
trict, which  is  separated  from  the  rest  of  the  village  by  a  ridge, 
so  that  the  natural  drainage  of  the  district  is  westerly  through 
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the  village  of  Rye,  a  tunnel  should  be  constructed  through  the 
ridge,  starting  from  the  lowest  point  of  the  district  in  the  town 
of  Rye  and  discharging  into  the  Byram  river  within  the  limits 
of  the  village  of  Port  Chester.  He  points  out  further  that  such 
concerted  action  on  the  part  of  the  village  of  Port  Chester  and 
the  town  of  Rye  should  also  be  joined  in  by  the  village  of  Rye, 
since  a  certain  part  of  that  village  could  most  readily  be  drained 
by  this  tunnel. 

Under  date  of  April  7,  1906,  Mr.  H.  R  Cleveland,  Engineer 
of  the  Department,  reported  the  results  of  his  inspection  of  the 
COTiditions,  and  su^ested  that  the  economy  and  efficiency  of  the 
tTmnel  sewer  should  be  compared  with  a  separate  disposal  plant, 
whose  effluent  might  be  dischai^d  into  Blind  brook,  the  pollution 
of  ^which  is  now  the  cause  of  the  many  complaints. 

It  appears  that  one  of  the  local  attorneys  advised  the  village 
of  Port  Chester  that  such  a  combination  of  interests  as  was  pro- 
posed could  not  be  legally  entered  into  and  the  construction  of  the 
tunnel  was  therefore  not  undertaken,  as  being  both  too  expensive 
for  Port  Chester  alone  and  as  being  insufficient  for  the  complete 
drainage  of  the  entire  district. 

On  March  25,  1907,  a  year  later,  Mr.  Charles  Greer,  the  owner 
of  a  fancy  stock  farm  through  which  Blind  brook  flows,  in  the 
nllage  of  Rye,  complained  to  this  Department  that  a  certain  soap 
factory  in  Washington  Park  in  the  town  of  Rye  polluted  the  brook 
and  asked  that  the  department  aibate  the  nuisance.     The  receipt 
of  the  complaint  was  acknowledged  on  March  28th,  and  a  letter 
written  to  Mr.  E.  F.  Studwell,  president,  town  board  of  health  of 
Rye,  asking  him  to  look  into  the  matter  and  take  suitable  action. 
On  April  1st,  Mr.  Studwell  replied,  enclosing  report  of  Dr. 
D.  C.  Loewenstine,  health  officer,  both  letters  disclaiming  any  re- 
sponsibility for  the  nuisance,  which  they  stated  was  due  to  domes- 
tic sewage  from  houses  in  Washington  Park  in  the  village  of 
Port  Chester. 

The  matter  was  then  referred  to  Mr.  John  H.  Vogt,  inspector 
of  the  Department,  who  reported  on  April  11.  He  stated  that 
while  the  soap  factory  contributed  toward  the  pollution  of  Blind 
brook,  the  chief  cause  of  the  pollution  and  the  probable  reason  for 
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the  complaint  of  Mr.  Greer  consisted  in  the  large  amount  of 
sewage  from  Washington  Park.  ^ 

Under  the  same  date  Mr.  A.  P.  French,  editor  of  the  Por^ 
Chester  Daily  Record,  advised  you  by  letter  that  in  his  opinioB^ 
the  construction  of  the  proposed  sewerage  tunnel  would  be,  in  b^^* 
opinion,  a  wilful  waste  of  money,  since  the  natural  drain&ge  w^-* 
along  the  line  of  Blind  brook. 

On  April  17,  Mr.  Greer  was  advised  that  the  inspector's  repof^'^ 
showed  a  complicated  situation  which  had  been  referred  to  tht^ 
consulting  engineer  of  the  Department,  and  that  he  would 
further  advised  upon  the  comi)letion  of  that  report. 

On  April  23d,  Mr.  Brugler,  president  of  the  Port  Chester  Board 
of  Health,  wrote  you  asking  for  an  appointment  to  confer  on  the 
matter  of  the  Washington  Park  sewerage,  which  was  answered 
by  a  letter  under  date  of  May  1st,  making  the  time  of  conference 
depend  on  the  completion  of  the  report  of  the  consulting  engineer. 

April  29th,  Mr.  Greer  wrote  again  impatiently  asking  when 
he  might  expect  some  action  to  be  taken  by  the  Department. 

On  May  7th,  Mr.  Greer  telegraphed  asking  for  a  reply  to  his 
letter  of  April  29th,  the  receipt  of  the  telegram  being  acknowl- 
edged by  1<  tter  of  the  same  date. 

On  May  7tli,  ^Ir.  Vogt  forwarded  a  letter  from  Mr.  John  E. 
Wyman,  complaining  of  the  soap  factory,  but  again  expressing  his 
opinion  that  the  nuisance  was  due  to  the  sewage  of  Washington 
Park.  Mr.  Vogt  also  reoonmiended  that  the  plan  of  the  construc- 
tion of  a  tunnel  be  abandoned  and  that  two  sewer  districts  be 
fonned,  one  for  that  ])ortion  of  Washington  Park  in  the  village 
of  Port  Chester,  and  one  for  that  portion  in  the  town  of  Rye,  and 
that  each  district  have  its  own  sewage  disposal  plant,  the  effluent 
of  both  discharging  into  Blind  brook. 

On  ^lay  15th,  the  consulting  engineer  reported  that  under  the 
conditions,  it  seemed  advisable  to  construct  a  svstem  of  sewers  for 
Washington  Park,  and  that  the  Department  could  do  little  or 
nothing  in  the  matter  until  such  sewers  were  built. 

On  August  12th,  Mr.  Waldron  Williams,  president  of  the  board 
of  Health  of  Bye,  t<degra])h<Hl  the  Department  at  length,  com- 
plaining of  the  discharge  of  sewage  from  Port  Chester,  into  Blind 
brook,  and  asking  for  immediate  acti(«i  by  the  Department.     He 
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sent  a  letter  of  same  date  explaiuing  that  the  soap  factory  pond 
vras  very  foul  and  was  discharging  into  the  ibrook,  that  the  Wash- 
ington Park  sewage  was  very  objectionable  and  asking  that  a 
representative  of  the  Department  be  sent  to  Rye  at  once. 

This  telegram  was  acknowledged  by  telephone  and  the  health 
oficer  of  Port  Chester  written  to  on  August  2  let,  asking  for  the 
^tAtus  of  the  proposed  sewers  for  Washington  Park,  the  condition 
I>^ing  such  by  previous  reports  that  it  seemed  impracticable  for 
tlic  Department  to  take  any  action  in  the  matter.  Since  August 
l^th,  Mr.  Williams  has  written  several  letters  complaining  of 
titc  inaction  of  the  Department. 

On  September  14th,  the  writer  at  your  request  visited  Rye  and 
inmspected  the  locality  with  a  view  of  determining  what  jurisdic- 
tion and  authority,  if  any,  the  Department  had  in  the  matter. 
I      £nd  that  the  conditions  have  been  truly  represented  by  the 
lELspector  and  by  the  health  officers  who  have  reported  to  you 
heretofore.    The  village  of  Rye  has  no  sewer  system,  and  I  found 
several  private  sewers  discharging  into  Blind  brook  within  that 
village,  and  the  supervisor  of  the  village  intimated  that  it  might 
be  some  time  before  the  village  would  begin  construction,  although 
plans  for  a  sewer  system  for  Rye  village  have  been  approved  by 
this  Department,  and  the  village  has  legislative  authority  to  issue 
bonds  for  the  expenses  connected  therewith.     I  cannot  but  feel 
that  under  those  circumstances,  any  attempt  by  residents  of  Rye 
to  prevent  the  pollution  of  a  brook  by  Port  Chester  when  they 
are  themselves  contaminating  the  brook  is  ill-timed. 

I  find  that  a  considerable  contamination  comes  from  the  Italian 
settlement  in  Port  Chester,  but  another  large  part  comes  from 
that  part,  of  the  settlement  in  the  to^vn  of  Rye.  It  would  there- 
fore only  partially  remove  the  cause  of  the  nuisance  to  have  the 
sewage  from  Port  Chester  purified. 

The  methods  of  caring  for  the  sewage  of  the  district  are,  as 
pointed  out  by  Mr.  Cleveland: 

First,  A  tunnel  outfall  to  Port  Chester  harbor,  suggested,  I 
understand,  by  Mr.  F.  S.  Odell,  in  reports  made  to  the  village  of 
Port  Chester  in  1904. 
Second,  An  outfall  sewer  approximately  along  the  line  of  Blind 
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brook,  to  become  a  part  of  the  Rye  system  of  sewerage  when  that 
shall  be  built. 

Third,  Small  and  separate  disposal  plants  for  the  village  of 
Port  Chester  and  the  town  of  Rye,  as  well  as  for  the  village  of 
Rye,  should  the  latter  develop  in  this  vicinity. 

Fourth,  Suggested  by  Mr.  Cleveland,  that  the  district  as  a 
whole  build  a  sewage  disposal  plant,  discharging  into  Blind  bro(^. 

I  am  of  the  opinion  that  without  doubt  the  last  solution  is  the 
proper  one,  since  the  sewage,  after  passing  through  the  tunnel, 
ought  to  be  purified  before  discharge  and  such  purification  might 
better  take  place  where  the  cost  of  the  tunnel  will  be  avoided. 

I  am  informed  by  the  health  officer  of  Port  Chester  that  the 
village  stands  ready  to  follow  the  advice  of  the  State  Commis- 
sioner of  Health  in  the  matter,  but  that  without  dombt,  the  village 
of  Port  Chester  will  annex  the  whole  of  Washington  Park  shortly 
and  then  a  sewerage  system  for  the  whole  district  can  be  taken  up 
properly  and  successfully,  and  I  am  of  the  opinion  that  his  state- 
ment is  reasonable  and  made  in  good  faith. 

At  the  time  of  my  visit  there  was  no  public  nuisance  in  the 
stream  in  the  vicinity  of  the  property  of  Mr.  Greer,  the 'com- 
plainant, nor  was  the  condition  of  the  stream  at  any  point  a 
menace  to  life  or  health. 

I  recommend,  therefore,  that  Mr.  Williams  be  informed,  that, 
after  a  careful  consideration  of  all  the  facts,  the  Department, 
under  the  provisions  of  the  Public  Health  Law,  has  no  authority 
to  compel  the  village  of  Port  Chester  and  the  town  of  Rye,  either 
sc^parate  or  united,  to  construct  and  operate  a  system  of  sewers  in 
the  district  of  Washington  Park,  although  it  is  convinced  that  the 
sewage  fi-oni  that  district  is  discharged  into  Blind  brook,  thereby 
contaminating  the  same. 

I  recommend  also  that  the  health  officer  of  Port  Chester,  Dr. 
B.  J.  Sands,  and  the  supervisor,  Mr.  E.  F.  Studwell,  b©  advised 
that  the  Department  feels  that  action  in  the  matter  of  providing 
sewers  for  Washington  Park  cannot  be  long  postponed  and  that 
they  be  encouraged  to  take  such  steps  as  will  either  annex  that 
portion  of  AVashington  Park  in  the  town  of  Rye  to  the  village  of 
Port  Chester,  or  will  secure  legislative  permission  to  form  a  sewer 
district  of  the  same  territory,  in  both  cases  for  the  purpose  of  the 
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construction  of  a  sewerage  system  and  a  sewage  disposal  plant 
discharging  into  Blind  brook. 

Respectfully  submitted, 

H.  N.  OGDEN, 

Acting  Chief  Engineer 


Albany,  N.  Y.,  October  7,  1907. 
Dr.  E.  H.  PoBTEB,  Commissioner  of  Healthy  Albany,  N.  Y.: 

Deajk  Sib  : —  We,  the  undersigned,  beg  to  report,  that  on 
September  28th,  we  visited  the  village  of  Rye,  and,  in  company 
with  Mr.  William  B.  Bird  and  Henry  W.  York,  memibers  of  the 
board  of  health  of  the  village  of  Rye,  went  over  the  territory  lying 
partly  in  the  village  of  Port  Chester  and  partly  in  the  town  of 
Rye,  known  as  Washington  Park. 

The  discharge  of  sewage  and  the  overflow  from  cesspools 
located  in  this  district  finds  its  way  into  Blind  brook,  which  flows 
through  the  village  of  Rye. 

The  pollution  of  Blind  brook  is  seriously  objected  to  by  the 
residents  of  Rye  and  repeated  communications  have  been 
addressed  to  this  Department  by  the  local  board  of  health  com- 
plaining of  this  pollution. 

You  have,  as  you  know,  urged  the  village  of  Port  Chester  to 
sewer  the  said  district  but  action  which  might  have  removed  the 
pollution  from  Blind  brook,  either  by  diversion  of  the  sewage  or 
by  the  construction  of  a  sewage  disposal  plant,  has  been  hindered 
by  reason  of  the  fact  that  two  separate  municipalities  were  con- 
cerned —  the  village  of  Port  Chester  and  the  town  of  Rye. 

The  report  of  Assistant  Sanitary  Engineer  H.  N.  Ogden  in  the 
matter,  dated  Septemiber  17,  1907,  reviews  the  case  fully. 

It  was  learned  during  our  visit,  at  a  conference  between  the 
inspecting  party  and  Mr.  Charles  E.  Brugler,  president  of  the 
Port  Chester  Board  of  Health,  that  the  legal  powers  of  the  De- 
partment and  of  the  town  and  villages  in  the  State  were  little 
understood  regarding  the  construction  of  sewers,  and  we  would 
recommend  that  letters  be  addressed  to  the  boards  of  health  of  the 
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three  mimicipalities  concerned  in  the  matter,  containing  a  full 
statement  of  the  situation,  in  an  effort  to  clear  up  the  questions 
involved  and  further,  that  a  joint  conference  be  held  between 
yourself  and  the  three  boards  of  health  for  the  purpose  of  deter- 
mining upon  some  procedure  which  shall  remove  the  cause  for 
complaint. 

Respectfully  submitted, 

A.  H.  SEY^IOUR, 

Secretary 

H.  B.  CLEVELAND, 

Assistant  Engineer 

As  a  result  of  a  conference  held  between  the  Department  and 
the  boards  of  health  of  the  towii  of  Rye  and  the  villages  of  Port 
Chester  and  Rye,  the  following  letter  was  addressed  to  Mr.  Wal- 
dron  Williams,  president,  l>oard  of  health  of  the  village  of  Rye,  to 
Mr.  Edwin  F.  Studwcll,  president,  board  of  health  of  the  town 
of  Rye  and  to  the  Rev.  Charles  E.  Bnigler,  president,  board  of 
health  of  the  village  of  Port  Chester: 

Dear  Sir: — At  the  joint  meeting  of  the  boards  of  health  of  the 
town  of  Rye  and  the  village  of  Port  Chester  and  Rye,  held  at 
Port  Chester  on  the  evening  of  November  7,  1907,  I  was  ro- 
quested  to  submit  to  each  of  the  three  boards  of  health  represented 
at  the  meeting  a  report  embodying  my  views  and  recommendations 
as  to  the  most  expedient  course  which  should  be  pursued  by  the 
respective  communities  in  order  to  effcx^tually  eliminate  the  pollu- 
tion of  Blind  br(X)k  and  of  any  nuisance  arising  therefrom. 

I  take  pleasure,  accordingly,  in  presenting  to  your  Board  my 
views  in  this  matter.  I  hope  these  suggestions  will  not  only 
assist  you  in  comprehending  the  seriousness  and  scope  of  the 
problem  before  you,  in  indicating  the  lines  along  which  a  solution 
of  it  is  possible;  but  that  they  will  also  indicate  clearly  the 
jTsponsibility  and  duty  of  the  three  municipalities  in  taking  con- 
certed, if  not  joint  action  to  remove  the  pollution  of  this  stream. 

It  appears  from  the  records  and  correspondence  in  this  office 
that  the  matter  of  pollution  of  Blind  brook  has  during  the  past 
two  years  been  the  subject  of  numerous  complaints  by  the  village 
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of  Rye  and  of  repeated  inspections  and  reports  by  officials  of  this 
Department.  The  results  of  these  inspections  show  clearly  that 
Blind  brook  is  polluted  by  the  direct  discharge  or  overflow  therein 
of  jiewage  from  private  sewers,  cesspools  and  other  sources  for 
nearly  its  entire  course,  and  that  each  of  the  three  communities 
arc  to  a  greater  or  less  extent  parties  to  this  pollution. 

As  generally  happens  in  the  case  of  a  joint  pollution  of  a  stream 
by  a  number  of  municipalities,  the  community  situated  lower 
down  upon  a  stream,  which  in  this  case  is  the  village  of  Rye,  is 
more  seriously  affected  by  any  insanitary  influences  arising  from 
this  pollution;  but  this  in  no  way  lessens  the  significance  of  the 
f.MCt  that  the  village  of  Rye  is  at  the  present  time  a  party  to  an 
equal  or  greater  extent  with  the  other  communities,  in  the  total 
pollution  of  Blind  brook,  and  a  consequent  equal  or  greater  vio- 
lator against  the  Public  Health  Law  forbidding  this  pollution. 

So  evident  is  the  responsibility  of  the  three  communities  in  the 
matter  of  joint  pollution,  and  so  equally  evident  is  it  the  duty  of 
the  thne  communities  to  co-operate  so  far  as  is  practicable  in  any 
action  that  will  result  in  the  elimination  of  this  pollution,  that 
no  further  consideration  will  be  given  at  this  time  to  the  question 
of  responsibility,  nor,  in  fact,  to  any  phase  of  the  question  not 
bearing  directly  upon  the  solution  of  the  real  problem  before  you, 
viz. :  the  most  expedient  course  of  action  to  be  followed  by  each 
community  that  will  result  in  the  removal  of  this  pollution  from 
the  stream. 

The  question  is  unfortunately  somewhat  involved,  from  a  legal 
standpoint,  owing  to  the  geographical  and  topographical  relations 
of  the  three  corporate  divisions.  The  boundary  lines  of  the  three 
corporations  cross  the  area  tributary  to  Blind  brook  in  such  a 
manner  as  to  cause  the  natural  drainage  to  flow  from  the  area  of 
one  conimunitv  onto  that  of  another.  That  is,  the  brook  in  its 
course  through  the  northerly  end  of  the  town  of  Rye  passes  near 
the  westerly  line  of  the  village  of  Port  Chester,  but  it  does  not 
touch  this  line,  and  the  consequence  is  that  the  natural  drainage 
from  the  portion  of  Port  Chester  tributary  to  Blind  brook  must 
cross  onto  and  through  the  land  in  the  town  of  Rye  before  reaching 
Blind  brook.  Then  again  the  stream  itself  below  the  village  of 
Port  Chester  crosses  into  the  village  of  Rye  so  that  the  natural 
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drainage  from  both  the  town  of  Eye  and  the  vilkge  of  Port 
Chester  must  cross  onto  and^  through  land  of  the  village  of  Rye. 

Let  us  leave  for  the  time  being,  however,  the  legal  questions  in- 
volved and  consider  the  more  important  question  of  engineering  — 
important  because  of  the  expense  involved  and  to  be  met  by  these 
municipalities  for  the  necessary  improvements.  In  general  we 
may  say  that  means  for  the  collection  or  interception  of  sewage  in 
any  populated  area  or  district  should,  on  grounds  of  economy  in 
cost  of  construction  and  maintenance,  be  developed  along  the  lines 
of  natural  drainage  of  the  territory  in  question.  In  other  words, 
intercepting  sewers  should,  in  general,  be  constructed  along  the 
axis  or  main  streams  of  any  drainage  area,  and  should  generally 
be  designed  to  sewer  the  population  adjacent  and  tributary 
thereto.  It  is  only  wise  to  deviate  from  this  course  when  the 
boundary  lines  between  the  civil  divisions  are  definitely  fixed 
beyond  possibility,  or  at  least  probability  of  change  in  the  future, 
or  where  suitable  means  of  disposal  cannot  otherwise  be  accom- 
plished. 

The  natural  drainage  of  the  territory  in  the  three  civil  divisions 
under  consideration  is  along  the  course  of  Blind  brook.  The 
boundary  lines  between  these  civil  divisions  are  unquestionably 
not  so  fixed  as  to  preclude  the  possibility  nor  even  probability  that 
they  will  be  changed  in  the  future.  The  sanitary  conditions  sur^ 
rounding  Blind  brook  are  such  that  all  three  communities  must  at 
once,  or  at  an  early  date,  either  individually  or  jointly,  remove 
the  pollution  contributed  by  them.  In  fact  from  every  stand- 
point it  appears  wise,  if  possible,  for  these  communities  to  ulti- 
mately act  jointly  in  the  matter  of  interception  and  removal  of 
the  pollution  of  Blind  brook. 

It  is,  on  the  other  hand,  possible  from  an  engineering  stand- 
point to  dispose  of  the  sewage  of  these  three  communities  inde- 
pendently, the  wisdom  of  which  must  depend  upon  the  power  of 
the  three  civil  divisions  under  the  statutes  to  act  jointly  in  such 
a  matter,  and  the  relative  cost  of  individual  disposal  as  compared 
with  joint  disposal,  provided  a  joint  action  were  found  possible. 
That  joint  action  is  possible,  if  found  desirable  by  all  three  com- 
munities, seems  hardly  to  be  doubted,  even  if  it  be  found  necessary 
to  secure  special  legislation. 

As  to  the  question  of  cost  of  joint  as  against  individual  dia- 
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posal,  this  can  only  be  definitely  settled  by  careful  estimates  of 
costs  of  the  two  methods.  An  estimate  of  the  cost  of  joint  dis- 
posal is  a  simple  matter  of  engineering  and  should  be  easily  made 
by  a  competent  engineer  within  reasonably  close  limits.  These 
estimates  can,  of  course,  be  made  only  after  a  careful  study  and 
design  has  been  prepared  of  an  intercepting  sewer  paralleling 
Blind  brook  for  the  purpose  of  intercepting  the  sewage  from  the 
tributary  districts  in  the  three  communities,  and  leading  to  a 
suitable  point  of  disposal  below  the  village  of  Rye. 

An  estimate  of  the  cost  of  individual  disposal,  though  not  so 
simple,  is  however  equally  determinable.  It  is  possible,  for 
instance,  for  Port  Chester  alone,  or  in  conjunction  with  the  town 
of  Rye,  to  convey  the  sewage  tributary  to  Blind  brook  through  a 
tunnel  to  some  convenient  and  adequate  point  in  the  present 
sewerage  system  of  Port  Chester.  Again,  it  is  possible  to  pump 
the  sewage  across  the  divide,  instead  of  conveying  by  gravity 
through  a  tunnel,  to  the  same  or  other  appropriate  point  of  the 
Port  Chester  system.  It  is  further  possible  to  treat  the  sewage 
of  these  two  communities  by  individual  or  joint  sewage  disposal 
plants,  located  at  some  suitable  point  near  the  brook,  and  dis- 
charge the  purified  effluent  into  the  brook. 

With  the  sewage  of  the  town  of  Rye  and  village  of  Port  Chester 
taken  care  of  by  one  of  the  methods  just  outlined,  it  would  then 
devolve  upon  the  village  of  Rye  to  dispose  of  its  sewage  inde- 
pendently. This  could  be  accomplished  by  the  construction  of 
sewage  purification  works  suitably  located  near  the  brook  below 
the  village  of  Rye,  or  by  other  methods  of  satisfactory  disposal. 
It  is  evident  from  what  has  been  said  that  a  definite  solution  of 
this  problem  can  only  be  reached  after  a  careful  study  by  a 
competent  engineer  of  the  possible  means,  arrangement  and  esti- 
mated cost  for  the  disposal  of  the  sewage  of  these  three  plac  s; 
first,  upon  the  collective  plan  and  then  upon  the  individual  plan. 
From  such  a  study  and  after  carefully  balancing  the  cost  of  dis- 
posal according  to  each  plan,  with  due  consideration  of  the  benefits 
to  be  secured,  it  would  be  a  simple  matter  to  conclude  what  pro- 
cedure would  be  best  for  each  of  the  municipalities  to  follow. 

It  might  be  noted  in  passing,  that  if  the  town  of  Rye  should 
construct  a  sewer  and  disposal  plant  near  Blind  brook,  just  above 
the  yiUage  of  Rye,  it  would  be  possible  under  the  Village  Law, 
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chapter  414,  section  276,  for  the  village  of  Port  Chester  to  con- 
tract with  the  town  of  Rye  to  receive  and  dispose  of  any  sewage 
from  sewers  constructed  within  the  village  of  Port  Chester.  This, 
of  course,  would  not  remove  the  sewage  pollution  from  the  village 
of  Rye,  a  matter  which,  however,  the  village  of  Rye  can  and  per- 
haps^ has  taken  up  in  connection  with  the  completion  of  her  present 
system  of  sewers  now  under  construction. 

In  view  of  the  foregoing,  then,  I  would  recommend  the  follow- 
ing as  the  steps  that  should  be  taken  by  the  proper  authorities  of 
the  three  communities  interested,  either  individually  or  jointly, 
in  order  to  arrive  at  a  more  definite  solution  of  this  problem,  and 
to  enable  them  to  proceed  along  lines  th^t  will  lead  to  definite 

practical  results: 

1.  To  engage  the  services  of  a  competent  sanitary  engineer  to 
study  and  determine  the  relative  feasibility  and  economy  of  dis- 
posing of  the  sewage  of  the  three  communities  upon  the  individual 
plan,  and  upon  the  collective  plan  according  to  the  different 
methods  and  arrangement  suggested  above. 

2.  To  determine  whether  joint  action  on  the  part  of  the  three 
municipalities  is  desired  by  all,  or  by  any  two  of  them,  in  case 
the  studies  of  comparative  cost  indicate  that  a  joint  action  is  the 
most  expedient. 

3.  In  case  it  is  decided  that  the  best  interests  of  the  three  com- 
munities can  be  served  by  joint  action,  to  appeal  to  the  Legis- 
lature for  the  necessary  authority  to  construct  works  according  to 
this  plan. 

4.  In  case  the  engineering  studies,  or  other  reasons,  indicate 
that  individual  disposal  for  each  community,  or  joint  disposal  in 
the  case  of  Port  Chester  and  the  town  of  Rye,  which  seem  to  have 
closer  natural  relations,  is  the  more  expedient  course  —  to  have 
an  engineering  study  made  of  the  most  practicable  and  economical 
method  of  disposal.  The  questions  involved  in  this  case  will,  in 
general,  be  more  simple  than  in  the  case  involving  the  three  com- 
munities, and  can  be  settled  more  easily  by  engineering  studies 
alone.  In  the  case  of  individual  disposal  for  each  of  the  three 
communities,  it  would  not  be  necessary  to  appeal  for  Special  legis- 
lation, and  in  the  case  of  joint  disposal  for  Port  Chester  and  the 
town  of  Rye,  it  is  also  possible,  as  outlined  above,  that  special 
legislation  may  not  be  required. 
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I  would  urge  then  as  my  final  opinion  in  this  matter,  that 
unless  or  until  these  three  communities  which  now  pollute  Blind 
brook  pursue  a  rational  and  reasonable  course  of  determining, 
along  the  lines  suggested  above,  what  is  the  most  expedient  and 
ec(Hiomical  means  of  intercepting  or  otherwise  disposing  of  the 
sewage  now  entering  Blind  brook,  and  in  taking  definite  action 
in  accordance  therewith,  I  can  see  no  hope  of  a  betterment  of  the 
sanitary  conditions  along  Blind  brook  except  through  the  slow, 
laborious  and  expensive  means  of  legal  action.  Such  action  is 
not,  in  my  opinion,  justified  at  this  time,  in  view  of  all  the  circum- 
stances in  the  case,  and  I  believe  that  recourse  to  such  action 
would  in  all  probability  terminate  in  a  course  of  procedure  similar 
to  what  would  be  followed  without  any  recourse  to  such  action. 

I  regret  that  in  this  particular  case  my  duties  and  powers  under 
the  Public  Health  Law  do  not  enable  me  to  take  further  action  in 
the  matter,  and  I  earnestly  hope,  in  view  of  this  fact  and  the  sug- 
gestions offered,  that  such  voluntary  and  speedy  action  will  be 
followed  by  the  authorities  of  these  throe  municipalities  as  will 
effect  an  early  and  satisfactory  solution  of  this  vexatious  problem. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


RICHFIELD  SPRINGS 

At  the  request  of  the  village  authorities,  Assistant  Engineer 
Cleveland  of  the  Department  visited  Richfield  Springs,  and  ad- 
vised the  village  board  with  reference  to  the  reconstruction  of  the 
main  outfall  sewer. 


SEA  CLIFF 

Albany,  N.  Y.,  ApriC  4,  1907. 

H.  G.  Wahlio,  M.D.,  Health  Officer,  Sra  Cliff,  N,  Y.: 

Deab  Sib: — Replying  further  to  your  letter  of  February  26th, 
in  which  you  request  my  opinion  in  regard  to  the  plans  for  sewage 
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disposal  of  Sea  Cliff,  which  were  approved  by  this  Department 
in  1897,  I  beg  to  say  that  I  have  had  our  consulting  engineer 
review  these  plans  and  enclose  herewith  a  copy  of  his  report  to 
me  in  regard  to  them,  with  the  suggestion  that  modification  be 
made  in  these  plans  in  accordance  with  the  recommendations  con- 
tained in  his  report. 

If  there  is  any  further  information  which  I  can  give  you  in 
regard  to  either  the  plans  or  Mr.  Horton's  report,  I  should  be  very 
glad  to  do  so. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  April  4,  1907. 

Eugene    H.    Porter,    M.D.,    Stute    Commissioner   of   Health, 
Albany,  N,  Y.: 

Dear  StR : —  In  the  matter  of  the  plans  for  sewage  disposal  of 
Sea  Cliff,  Nassau  county,  which  were  submitted  and  approved  by 
this  Department  in  1897,  and  the  request  of  the  health  officer  of 
Sea  Cliff  for  your  opinion  as  to  whether  these  plans  are  still 
acceptable,  I  beg  to  report  as  follows : 

The  original  plans  as  approved  show  a  method  of  disposal  by 
chemical  precipitation.  The  disposal  plant  has  not  up  to  the 
present  time  been  constructed.  During  the  interval  that  has 
elapsed  since  the  approval  of  these  plans,  however,  considerable 
progress  has  been  made  in  the  art  of  sewage  disposal,  and  whereas 
the  plans  as  originally  approved  were  at  that  time  considered  an 
appropriate  method,  they  can  hardly  be  so  considered  at  this  time 
in  the  light  of  our  present  knowledge. 

Chemical  precipitation  does  not  give  on  the  average  more  than 
fifty  per  cent,  purification  of  the  sewage,  and  the  method  is  not 
now  considered  to  bo  a  complete  one  for  the  disposal  of  sewage. 
It  is  used  abroad  to  considerable  extent  as  a  preliminary  treat- 
ment, but  owing  to  its  low  efficiency  and  high  cost  of  operation, 
due  to  the  expense  of  chemicals,  and  owing  further  to  the  diffi- 
culty of  satisfactorily  disposing  of  the  sludge,  this  method  has 
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been  superseded  by  better  and  more  eflfective  processes  of  sewage 
treatment. 

In  the  case  of  Sea  Cliff,  I  am  of  the  opinion  that  it  will  be  to 
the  better  interest  of  the  village  to  adopt  some  other  method  of 
purification  than  that  of  chemical  treatment,  notwithstanding  the 
fact  that  the  plans  have  already  been  approved  by  this  Depart- 
ment. There  are  other  methods  of  disposal  now  successfully  in 
use  that  are  more  eflBcient  and  economical,  as,  for  example,  the 
septic  tank  followed  by  filtration  by  either  the  slow  sand  type, 
or  the  more  rapid  filters  of  contact  of  sprinkling  type. 

I  would  then  recommend  that  the  village  of  Sea  Cliff  abandon 
the  plan  of  treatment  by  chemical  precipitation  and  employ  a 
competent  engineer  to  prepare  new  plans  involving  the  more 
modem  type  of  sewage  disposal  works,  as  above  suggested. 

Respectfully  submitted, 

THEODORE  HORTON, 

Chief  Engineer 


On  April  I7th  a  request  was  received  for  inspection  and  advice 
in  the  matter  of  the  disposal  of  the  contents  of  cesspools  and  privy 
vaults  as  well  as  the  matter  of  the  establishment  of  a  sewer 
svstem. 

An  inspection  was  made  and  a  letter  of  advice  transmitted  to 
the  board  of  health. 


SENECA  PALLS 

Ithaca,  N.  Y.,  June  1,  1907. 

Dr.    E.    H.    Porter,   State    Commissioner   of  Health,   Albany, 
N.  Y.: 

Drab  Sib: —  Replying  to  your  letter  of  May  29th,  in  the  matter 
of  the  construction  of  the  septic  tank  in  connection  with  the  sewer- 
age system  for  the  village  of  Seneca  Falls,  I  have  to  advise  you  as 
follows : 

I  visited  the  village  on  this  date  and  conferred  with  the 
engineer,  Mr.  H.  J.  Morrison,  and  with  the  chairman  of  the  sewer 
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commissioner,  Mr.  Sidney  Smith,  and  both  men  were  quite  frank 
in  acknowledging  that  they  were  not  expecting  to  build  the  septic 
tank  at  present.  The  reason  for  this  failure  to  comply  with  the 
conditions  under  which  the  plans  were  approved,  seems  to  be  that 
they  are  imwilling  to  go  to  the  additional  expense.  They  state 
that  the  funds  available  for  construction  are  barely  able  to  meet 
the  needs  of  the  pipe  system,  and  that  they  will  b?  obliged  to  sub- 
mit the  matter  of  additional  money  to  a  popular  election. 

They  represent  that  there  is  no  town  nearby  which  would  be 
affected,  and  that  there  is  but  little  danger  of  any  annoyance 
being  caused  by  a  direct  discharge  of  the  sewage  into  the  river. 

The  contractor  is  rapidly  laying  the  pipes,  and  while  the  con- 
tract calls  for  the  completion  of  the  work  by  the  first  of  July,  it 
does  not  appear  likely  that  the  work  will  be  finished  by  that  time. 

The  twenty-four  inch  outfall  pipe  is  to  be  laid,  they  assured 
me,  although  they  acknowledged  that  the  pipe  for  that  portion  of 
the  system  had  as  yet  not  arrived,  this  portion  being  postponed, 
they  told  me,  on  account  of  difficulties  with  the  right  of  way,  now 
amicably  settled. 

The  chairman  proposes  to  address  you  in  the  matter,  asking  if 
they  may  be  allowed  to  postpone  the  construction  of  the  tank  for 
a  year  or  so,  trusting  that  it  will  be  easier  to  raise  money  for  this 
purpose  at  some  later  date. 

As  you  know,  the  village  is  in  litigation  over  the  question  of 
water  supply,  and  it  is  my  opinion  that  it  would  be  wiser  to  insist 
on  the  septic  tank  construction  now,  rather  than  to  wait  until  the 
village  funds  are  diverted  into  waterworks  construction.  I  could 
find  no  reason,  except  a  reluctance  to  incur  the  expense  if  it  could 
possibly  be  avoided,  which  would  not  be  equally  valid  next  year  or 
the  year  after,  and  therefore,  I  believe  that  no  extension  should 
be  granted  the  village. 

Yours  resj>ectfully, 

H.  X.  OGDEX, 
Assistant  Sanitary  Engineer 
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Albany,  X.  Y.,  June  6,  1907. 
BiHird  of  Scircr  Commissioners,  Seneca  Falls,  N,   Y,: 

Gentlemen  : —  I  beg  to  enclose  you  herewith  an  order  for- 
bidding the  use  of  your  sewer  system  or  the  discharge  of  raw 
sewage  into  the  Seneca  river  without  the  construction  of  a  dis- 
posal, such  as  included  under  the  plans  heretofore  approved  by 
this  Department. 

I  am  advised  by  one  of  the  engineers  of  tho  Department  that 
work  on  this  sewer  system  is  practically  completed,  and  that  no 
eflForts  have  been  made  to  construct  a  sewage  disposal  plant.  Your 
attention  is  called,  and  has  been  called  in  a  previous  communica- 
tion under  date  of  May  23d,  to  the  fact  that  this  is  in  violation  of 
the  provisions  of  the  Public  Health  Law,  and  that  it  would  not 
bo  countenanced  by  this  Department. 

Your  reply  under  date  of  May  28th,  gives  me  no  assurance  that 
any  attempt  will  b©  made  to  comply  with  the  conditions  attached 
by  the  Department,  and  I  am,  therefore,  under  the  necessity  of 
serving  upon  you  the  enclosed  order.  The  Department  will  exer- 
cise every  means  in  its  power  to  see  that  the  law  is  faithfully 
complied  with,  and  I  would  suggest  that  if  it  is  the  desire  of  the 
board  of  sewer  commissioners  to  ask  for  permission  to  delay  the 
construction  of  a  sewage  disposal  plant,  that  such  application  be 
filed  with  this  Department  forthwith. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


In  the  Matter  of  a  Sewer  System  for  the  Village  of  Seneca  Falls: 

Plans  for  a  sewer  system  and  sewage  disposal  plant  for  the 
village  of  Seneca  Falls,  Seneca  county,  N.  Y.,  having  been  hereto- 
fore and  on  March  2,  1904,  approved  by  the  State  Commissioner 
of  Health  under  the  provisions  of  section  260,  chapter  414,  Laws 
of  1897 ;  and  it  appearing  from  an  examination  of  said  plans  that 
a  HM  thod  of  sewage  disposal  was  provided  for,  such  plans  having 
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been  finally  approved  on  the  above  date;  and  it  appearing  that 
section  260,  chapter  414,  Laws  of  1897  provides  as  follows: 

"  The  board  of  sewer  commissioners  of  a  village  may  establish 
and  maintain  a  sewer  system  therein.  Before  taking  any  proceed- 
ings for  the  construction  of  a  sewer,  the  board  at  the  expense  of 
the  village,  shall  cause  a  map  and  plan  of  a  permanent  sewer 
system  for  such  village  to  be  made,  with  specifications  of  dimen- 
sions, connections  and  outlets  or  sewage  disposal  works.  It  may 
also  include  any  existing  sewer  in  the  village.  Such  plan  and 
map  shall  be  submitted  to  the  state  board  (department)  of  health 
for  its  approval,  and  if  approved  shall  be  filed  in  its  office.  A 
copy  thereof  shall  also  be  filed  in  the  office  of  the  village  clerk. 
The  map  and  plan  may  be  amended  with  the  approval  of  the 
state  board  (department)  of  health,  and  if  amended  shall  be 
filed  in  the  same  office  as  the  original." 

And  it  having  been  made  to  appear  to  the  Commissioner  of 
Health  that  the  authorities  of  the  said  village  of  Seneca  Falls  are 
about  to  connect,  or  have  connected,  the  said  sewer  system  so  as 
to  discharge  sewage  therefrom  directly  into  the  Seneca  river  with- 
out such  sewage  passing  into  or  through  the  sewage  disposal  plant 
or  without  its  going  through  any  form  of  treatment  in  septic  tank 
or  otherwise,  in  direct  violation  of  the  provisions  of  the  law  above 
quoted,  no  permit  therefor  having  been  granted  by  the  said  State 
Commissioner  of  Health ;  and  it  further  appearing  that  the  future 
disposition  of  the  sewage  of  such  village  is  not  in  accordance  with 
the  plan  heretofore  submitted  to  this  Department  for  approval  and 
approved  by  it ;  and  in  view  of  the  fact  that  it  is  also  in  violation 
of  section  75  of  the  Public  Health  Law, 

It  is,  therefore,  hereby  ordered  that  no  discharge  of  sewage  in 
said  village  of  Seneca  Falls,  from  such  sewer  system,  into  any  of 
the  waters  of  this  State  shall  be  allowed  in  any  other  manner  than 
according  to  plans  previously  approved  by  the  State  Commissioner 
of  Health,  which  said  plans  include  a  sewage  disposal  plant  con- 
sisting of  a  septic  tank  and  sludge  bed. 

And  the  board  of  sewer  commissioners  of  said  village  are  hereby 
ordered  and  directed  to  allow  or  jx^ruiit  no  discharge  or  disposal 
of  such  sewage  of  the  village  into  any  of  the  waters  of  this  State 
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other  than  according  to  the  plans  approved  by  the  State  Commis- 
sioner of  Health,  which  include  a  sewage  disposal  plant  as  above 
stated.  And  the  use  of  said  sewer  system  without  the  use  of  a 
sewage  disposal  plant,  or  in  any  other  manner  than  that  con- 
tained in  the  approved  plans,  is  hereby  restrained  and  forbidden 
as  being  a  violation  of  the  provisions  of  the  Public  Health  Law. 
And  it  is  further  ordered  that  any  connections  heretofore  made 
in  violation  of  the  terms  of  the  permit  and  approval  granted  by 
the  State  Commissioner  of  Health,  and  the  provisions  thereof,  be 
immediately  disconnected  and  discontinued  thereafter. 

A.  H.  SEYMOUR, 
Acting  State  Commissioner  of  Health 
Albany,  N.  Y.,  June  6,  1907. 


Albany,  N.  Y.,  July  10,  1907. 
Board  of  Sewer  Commissioners,  Seneca  Falls,  N.  Y, : 

Gentlemen  : —  On  June  6,  1907,  I  wrote  you  with  reference 
to  your  sewer  system,  inclosing  an  order  forbidding  the  discharge 
of  raw  sewage  into  the  Seneca  river  without  the  construction  of  a 
disposal  plant  in  accordance  with  the  plans  approved  by  this 
DepartmCTit.  I  have  never  received  any  acknowledgment  from 
your  board  of  this  order  or  any  communication  with  refer- 
ence to  it. 

I  will  be  pleased  to  have  you  advise  me  as  to  what  action  is 
contemplated  by  your  board  with  reference  to  this  matter  and 
whether  the  outfall  sewer  has  been  completed.  As  indicated  in 
my  letter  of  June  6th,  the  Department  will,  if  necessary,  take 
legal  action  to  see  that  the  order  is  complied  with.  I  cannot 
understand  why  your  board  should  have  entirely  neglected  a 
matter  of  this  kind. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 
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Seneca  Falls,  N.  Y.,  Jvly  13,  1907. 
Dr.  Eugene  H.  Porter,  Commissioner  of  Health,  Albany,  N.  Y.: 

Dear  Sir: — Your  letter  of  July  10th  to  the  Board  of  Sewer 
Commissioners  was  delivered  to  the  undersigned,  a  member  of 
the  Board,  and  I  beg  to  advise  you  that  we  are  endeavoring  to 
arrange  matters  to  the  satisfaction  of  the  State  Department,  but 
have  not  yet  the  thing  in  such  definite  shape  as  to  advise  you  fully. 
It  has  not  been  the  intention  of  the  local  board  to  neglect  your 
Commission,  and  you  will  be  advised  at  the  earliest  opportunity 
of  our  progress  in  the  matter. 

I  am  writing  this  to  you  personally,  without  conference  with 
the  other  members  of  the  Board,  because  I  am  just  on  the  point 
of  leaving  town  for  a  day  or  two,  and  I  think  your  letter  should 
have  some  recognition. 

I  beg  to  remain,  very  truly, 

CLARENCE  A.  MacDONALD 


Seneca  Falls,  N.  Y.,  July  30,  1&07. 

Hon.   Eugene  H.    Porter,   Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir  : —  The  municipal  board  of  the  village  of  Seneca 
Falls  beg  to  advise  you  that  they  have  for  some  time  been  negotiat- 
ing with  the  Lehigh  Valley  Railroad  Company,  relative  to  the 
acquiring  certain  lands  controlled  by  them  for  the  proposed  sewage 
disposal  plant;  that  progress  has  been  made,  but  the  deal  is  not 
yet  consummated,  owing  to  the  usual  delay  of  the  railroad  com- 
pany. 

Our  sewer  system  is  not  yet  completed,  connections  have  not 
been  made,  and  no  permits  for  connections  will  be  issued  without 
the  consent  of  the  State  Board  of  Health,  or  until  the  disposal 
plant  will  have  been  completed. 

I  communicate  this  for  your  information  at  the  request  of  the 
municipal  board. 

Very  respectfully, 

J.  M.  GUION, 

Deputy  Cleric 
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Seneca  Falls,  N.  Y.,  November  29,  1907. 

E.  II.  Porter,  M.D.,  Commissioner  of  Health,  Albany,  N.  F.; 

Dear  Sir  : —  I  desire  to  call  the  attention  of  your  Department 
to  the  fact  that  while  you  have  insisted  upon  the  construction  of  a 
disposal  plant  for  the  sewer  system  of  Seneca  Falls,  no  such  plants 
exist  in  the  city  of  Greneva  or  at  the  Willard  State  Hospital,  both 
of  which  communities  empty  their  sewage  into  Seneca  lake,  which 
is  a  feeder  for  Seneca  river  and  the  Cayuga  and  Seneca  canal, 
which  flows  through  the  villages  of  Waterloo  and  Seneca  Falls  and 
must  consequently  carry  along  the  sewage  that  is  emptied  into 
Seneca  lake,  or  at  least  a  good  portion  of  it.  On  the  other  hand, 
the  outlet  of  the  Seneca  Falls  system  is  away  below  the  village 
proper  and  no  village  or  community  can  be  affected  by  it,  as  the 
nearest  one  is  Baldwinsville,  miles  east  of  us,  and  the  water  wiU 
naturally  be  purified  long  before  it  reaches  that  point.  Kindly 
look  into  this. 

Very  truly  yours, 

W.  B.  HARPER, 


Albany,  N.  Y.,  December  12,  1907. 
Hon.  William  B.  Harper,  Seneca  Falls,  N,  Y,: 

Dear  Sir: —  Replying  further  to  your  letter  of  November  29th, 
in  regard  to  the  construction  of  the  sewage  disposal  plant  of 
Seneca  Falls,  and  the  policy  which  this  Department  has  and  is 
endeavoring  to  carry  out  in  the  requirements  for  sewage  purifica- 
tion with  respect  to  municipalities  situated  along  the  Oswego 
river  and  its  tributaries,  I  beg  to  say: 

The  question  of  protecting  the  streams  of  this  State  from  pollu- 
tion is,  as  you  know,  one  of  the  most  important  duties  of  this 
Department.  This  pollution  is  caused  in  the  majority  of  cases 
by  the  discharge  of  domestic  sewage  from  municipalities  located 
along  these  waterways.      Since  the  commencement  of  the  term 
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of  office  of  the  present  Commissioner  of  Health  it  has  been  one  of 
his  principal  duties  to  enforce  the  provisions  of  the  Health  Law 
in  regard  to  the  construction  of  sewage  disposal  plants  with  all 
municipalities  where  the  conditions  of  pollution  of  the  streams 
are  such  as  to  make  it  necessary,  and  where  the  provisions  of  the 
Public  Health  Law  permit  him  to. 

In  the  particular  case  of  Seneca  Falls  I  find  that  plans  for  a 
proposed  system  of  sewers  for  the  village  were  first  submitted  to 
the  Department  for  approval  on  September  5,  1902.  The  plans 
comprise  a '  collecting  system  designed  upon  the  separate  plan 
and  include  a  sewage  disposal  plant  consisting  of  a  septic  tank 
and  sludge  bed.  No  contact  beds  or  sand  filters  or  any  other 
supplementary  treatment  for  the  complete  purification  of  sewage 
were,  however,  included  in  these  plans. 

After  having  returned  these  plans  a  number  of  times  for  cor- 
rections and  modifications  they  were  revised  by  the  designing 
enginers  and  resubmitted  to  the  Department  and  finally  approved 
on  March  2,  1904:.  Since  that  date  the  work  of  construction  has 
progressed  in  accordance  with  these  approved  plans. 

As  will  be  seen  from  the  dates  above  given,  these  plans  were 
approved  by  the  former  Health  Commissioner,  Dr.  Daniel  Lewis 
During  1907,  however,  orders  wexe  issued  by  me  to  the  Board 
of  Sewer  Commissioners  of  Seneca  Falls  restraining  them  from 
using  the  system  of  sewers  then  completed  without  the  construc- 
tion of  sewage  disposal  works  as  originally  provided  for  and  as 
approved  by  the  Department.  It  should  be  noted  also  that  no 
demand  was  made  at  the  time  of  approval,  nor  has  been  required 
since  for  complete  purification,  but  merely  for  preliminary  treat- 
ment by  means  of  a  septic  tank. 

In  regard  to  the  places  mentioned  in  your  letter,  wh^re  sewage 
purification  has  not  been  required  by  the  Department,  I  would 
say  first,  in  reference  to  the  Willard  State  Hospital,  that  this 
institution  has  some  2,300  inmates  and  that  no  provision  for 
sewage  purification  has  yet  been  made.  This  institution  is  one 
of  the  many  other  communities  which  will  receive  the  attention  of 
this  Department  in  the  future,  in  accordance  with  the  general 
notice  issued  during  the  present  year  to  municipalities  on  the 
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Oswego  watershed,  requiring  sewage  purification.  The  investi- 
gations leading  up  to  the  action  taken  by  this  Department  will  be 
referred  to  later. 

In  regard  to  Geneva,  tho  records  of  the  Department  show  that 
plans  for  a  sewer  system  for  this  city  were  submitted  in  1893,  but 
wore  returned  without  approval  on  the  ground  that  no  provisions 
wore  included  for  a  proper  disposal  of  the  sewage.  The  plans 
were  subsequently  corrected  in  this  respect  and  were  resubmitted 
and  were  finally  approved  in  March,  1894.  The  method  of  sew- 
age disposal  thus  approved  was  by  dilution  through  an  outfall 
extending  into  deep  water  in  the  lake.  The  reasons  for  the 
approval  of  this  method  are  fully  and  interestingly  set  forth  in 
the  Fifteenth  Annual  Report  of  the  Department,  pages  45  to  71, 
inclusive. 

Although  these  commimities  were  the  only  ones  referred  to  in 
your  letter  of  November  29th,  there  are,  however,  other  munici- 
palities situated  along  the  Seneca  river  and  the  lakes  which  have 
ree*eiveel  considerable  attention  from  this  Department  in  the 
matter  of  sewage  treatment.  The  village  of  Waterloo,  for  in- 
stance, though  contributing  some  sewage  into  the  Seneca  river, 
is  now  preparing  plans  for  a  modem  system  of  sewage  and  under 
the  direction  of  this  Department  is  including  in  the  same  means 
for  sewage  purification.  The  village  of  Penn  Yan,  located  on 
the  Keuka  outlet,  is  provided  w^ith  a  complete  disposal  plant, 
comprising  a  septic  tank,  and  contact  l)eds  for  a  complete  purifi- 
e'ation.  The  plans  for  the  village  were  approved  by  the  Depart- 
nunt  on  June  11,  19(K5,  and  the  construction  of  the  disposal  plant 
was  completed  in  full  accordance  with  the  approveel  plans.  In 
fact  this  plant  may  be  considered  an  admirable  example  of  what 
should  be  followed  by  other  municipalities  in  that  section  of  the 
Statr. 

The  villages  of  Watkins  and  Montour  Falls,  situated  at  the  head 
of  Seneca  lake,  are  not  provideel  with  sewage  disposal.  These 
will,  however,  also  be  considered  in  carrying  out  the  future  policy 
of  the  Department  in  regard  to  the  pollution  of  the  Oswego  river 

watershed. 

As  you  may  know,  during  the  present  year  a  very  (•()iiii)reliensive 
investigation  was  made  by  this  Department  of  the  pollution  of  the 
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Oswego  river  and  its  tributaries,  with  a  view  to  determining  to 
what  extent  these  waters  were  polluted  by  domestic  and  industrial 
sewage,  and  to  enable  the  Department  to  determine  the  best  policy 
to  inaugurate  in  the  matter  of  protecting  the  streams  of  this 
watershed  in  the  future,  leased  upon  this  investigation  and  report, 
a  circular  letter  was  prepared  and  sent  to  all  municipalities,  set- 
ting forth  the  results  of  the  investigation  and  outlining  the  policy 
of  the  Department  in  protecting  these  lakes  and  streams.  This 
letter  you  may  have  seen,  but  in  case  you  have  not,  it  can  no  doubt 
be  easily  procured  from  the  mayor  of  Seneca  Falls,  to  whom  a 
copy  was  sent. 

I  think  it  will  be  evident  to  you,  then,  from  the  foregoing,  that 
the  Department  has  not  only  been  generally  active  in  the  matter 
of  protecting  the  purity  of  the  waters  in  that  section  of  the  State, 
but  that  it  is  succeeding  gradually  and  so  far  as  it  csm  be  done 
under  the  Public  Health  Law  in  securing  the  introduction  of 
purification  before  sewage  is  discharged  into  the  stream.  I  think 
it  will  also  be  evident  to  you  that  the  requirement  of  sewage  dis- 
posal from  Seneca  Falls  is  clearly  in  line  with  the  policy  of  the 
Department,  as  set  forth  in  the  circular  letter  above  referred  to, 
and  that  no  hardship  has  been  put  upon  this  village,  inasmuch 
as  partial  purification  by  septic  treatment  enily  has  been  thus  far 
required. 

The  act  of  1903,  as  you  probably  know,  gives  the  State  Com- 
missioner of  Health  discretionary  powers  in  regard  to  sewage 
disposal  only  in  certain  cases.  It  doesn't  give  such  power  in  erases 
whore  the  sewage  was  being  discbargenl  into  a  system  prior  to 
the  passage  of  the  act.  This  is  the  main  reason  why  the  Com- 
missioner can  not  act  in  some  cases,  such  as  Geneva,  but  can  act 
in  other  case-^.  I  can  assure  you,  however,  that  I  am  using  the 
j)o\vcr  conferred  by  the  1903  act  where  it  is  possible  and  con- 
sistent with  local  requirements  for  protecting  public  health  and 
comfort  of  anv  locality. 

It  frequently  happens  that  a  start  in  the  rexiuirenients  for  sew- 
age purification  must  be  made  with  some  one  municipality  on  a 
stream  or  river,  and  that  the  first  demands  in  such  cases  are 
frequently  misconstrued  as  acts  of  discrimination.     In  the  case 
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of  Seneca  Falls,  however,  it  must  be  evident  that  no  discrimina- 
ti(m  has  been  or  is  being  made,  but  merely  a  demand  that  the 
village  follow  out  the  original  plans  which  provide  for  partial 
sewage  disposal  by  means  of  septic  tanks.     It  is,  in  fact,  my  in- 
tention, to  have  the  policy  of  the  Department,  as  expressed  in 
the  circular  letter  above  referred  to,  followed  out  wuth  all  munici- 
palities upon  the  Oswego  watershed  as  rapidly  and  consistently 
gs  local  requirements  demand  and  the  Public  Health  Law  permits, 
and  I  hope  that  you  will  not  only  appreciate  the  desirability  and 
necessity  for  this  action,  but  will  assist  the  Department  where  you 
can  in  the  fulfillment  of  this  important  duty. 

I  hope  the  above  letter,  therefore,  fully  answers  the  questions 
raised  in  your  letter  of  recent  date,  and  I  should  be  pleased 
to  answer  any  further  questions  which  you  may  have  to  ask  in 
the  future. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


SHARON  SPRINGS 

Albany,  X.  Y.,  October  28,  1907. 

TiiKODoRE  HoKTON,  Chief  Engineer,  State  Department  of  Health, 
Albany,  N.  Y.: 

Deab  Sib: — In  accordance  with  your  directions,  on  October 
23d,  I  visited  the  village  of  Sharon  Springs,  Schoharie  county, 
for  the  purpose  of  investigating  complaints  made  by  residents  of 
the  village  which  were  received  by  this  Department  during  the 
present  season  respecting  defective  sewers  which  exist  in  the  vil- 
lage, and,  further,  respecting  the  pollution  of  Brimstone  creek  by 
the  sewage  from  the  village  which  is  complained  of  by  riparian 
owners  below  the  village. 

Sharon  springs  is  situated  in  the  northwestern  part  of  Scho- 
harie county  about  one  mile  north  of  the  divide  between  the  !Mo- 
hawk  river  and  Schoharie  creek  watersheds,  and  on  the  Cobleskill 


178  Twenty-eighth  Annuai.  Report  op  the 

and  Cherry  Valley  branch  of  the  D.  &  H.  R.  R.  The  village  is 
incorporated  and  has  a  permanent  population  of  700  and  a  sum- 
mer population  of  about  3,000.  As  a  summer  resort  the  village 
i»  noted.  'Many  hundred  people  visit  the  place  during  the 'summer 
to  take  the  baths,  sulphur  and  magnesia  springs  occuring  within 
the  village  limits.  There  are  fourteen  summer  hotels  in  the 
village. 

Brimstone  creek  rises  in  the  village  and  is  fed  principally  by 
the  springs,  there  being  very  little  drainage  area  above  the  village 
tributary  to  this  stream.  From  the  village  of  Sharon  Springs, 
Brimstone  creek  flows  northerly  to  Canajoharie  creek  which  in 
turn  flows  northerly  to  the  Mohawk  river  at  Canajoharie.  The 
distance  from  Sharon  Springs  to  Canajoharie,  along  the  stream, 
is  thirteen  miles. 

Plans  for  a  sewer  system  and  sewage  disposal  plant  for  the 
village  of  Sharon  Springs  were  approved  by  the  State  Board  on 
July  12,  1897.  Subsequently  the  plans  were  amended  by 
changing  the  location  of  the  disposal  plant. 

The  system  as  well  as  the  disposal  plant  were  soon  after  con- 
structed in  accordance  with  the  plans.  Since  the  date  of  the 
original  construction  and  within  the  past  six  or  seven  years,  sewers 
have  been  constructed  on  Main  street  or  Turnpike  road  from  the 
railroad  station  to  Prospect  street,  and  in  the  gully  west  of  Main 
street  at  the  rear  of  the  Mansion  and  Union  Houses. 

A  portion  of  the  Main  street  sewer,  extending  about  300  feet 
west  of  Prospect  street,  was  shown  in  the  original  plan,  but  no 
plans  were  ever  approved  by  this  Department  for  the  sewer  as 
constructed  in  the  gully  west  of  Main  street. 

Each  of  the  two  sewers  above  described  has  been  the  cause  of 
considerable  annoyance  since  constructed.  Stoppages  are  of  fre- 
quent occurrence  and  at  such  times  the  sewage  is  discharged  onto 
the  gi'ound  surface,  creating  very  insanitary  conditions.  These 
SLwers  are  shallow  and  are  thought  to  have  been  laid  at  certain 
points  without  cement  joints.  I  did  not,  of  course,  by  the  use  of 
instiniments  or  by  means  of  gauging  the  flow  or  testing  the  sewers 
in  question  by  use  of  aniline  or  other  color,  undertake  to  determine 
just  wherein  the  sewers  are  defective,  since  such  a  test  may  involve 
some  considerable  time  and  should  properly  be  made  by  an  engi- 
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neer  employed  by  the  village,  but  a  careful  canvass  of  the  situatiou 
j>oints  to  one  or  more  of  the  following  probable  causes  of  the  stop- 
pages and  breaks  in  the  two  sewers  named : 

1.  The  shallowness  of  the  sewers,  which  probably  results  in 
freezing  in  extremely  cold  weather. 

2.  Insufficient  grade,  allowing  deposit  of  the  sewage  and  thus 
causing  stoppages. 

3.  Defective  joints,  which  may  cause  stoppages  by  the  resulting 
deposit  of  sewage,  or,  by  admitting  ground  water  to  the  sewer 
in  large  amounts,  the  sewer  may  become  overtaxed  and  in  this 
manner  be  broken. 

4.  Insufficient  size,  especially  in  the  case  of  the  last  named 
sewer,  since  the  sewage  contribution  has  increased  considerably 
since  this  sewer  was  designed,  and  further,  by  reason  of  the 
ground  water  conditions,  a  certain  inevitable  amount  of  ground 
water  in  filtration  must  be  cared  for  by  the  sewer  and  this  may 
not  have  been  provided  for  in  the  design. 

It  is  very  evident  that  effective  measures  should  be  taken  to 
place  these  sewers  in  permanent  serviceable  condition.  The  re- 
pair or  reconstruction  of  any  portion  of  these  sewers  should  be 
undertaken  only  after  careful  investigation  and  study  by  a  com- 
petent engineer  employed  by  the  village.  Any  other  course  which 
might  be  taken  by  the  village  authorities  would  be  false  economy 
as  has  been  proven  by  the  numerous  ineffective  repairs  to  these 
sewers  which  have  been  made  in  the  past. 

With  respect  to  any  special  insanitary  effects  which  may  be 
caused  by  the  defective  sewers,  it  was  learned  that  an  unusual 
hydrographic  feature  exists  in  the  village,  which  presents  a  situa- 
tion demanding  immediate  aibatement  of  the  nuisance.  A  stream 
which  rises  in  a  swamp  to  the  south  of  the  village  crosses  the  street 
leading  up  to  the  station  and  disappears  in  a  sink  hole  or  crevice 
in  the  rocks  near  the  Turnpike  road.  A  half  mile  to  the  north,  in 
the  direction  of  the  geological  dip,  an  imderground  stream 
appears,  and  near  this  stream  a  spring,  owned  by  Mr.  Theodore 
V.  Smith,  rises  and  is  piped  to  supply  the  Mansion,  Rowland  and 
Union  Houses,  and  the  residences  of  Theodore  V.  Smith,  Eugene 
Smith  and  several  others. 

The  other  residences  and  hotels  in  the  village  are  supplied  by 
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a  public  water  system  excepting  that  one  or  two  hotels  are  supplied 
from  private  springs. 

During  the  past  summer,  eleven  cases  of  typhoid  fever  have 
developed  among  the  residents  of  the  village  or  among  the  summer 
boarders  either  just  before  or  soon  after  leaving  the  village.    No 
cases  have  developed  in  houses  using  the  public  water  supplji 
and  no  cases  have  developed  since  August  in  any  part  of  tt*^ 
village  or  among  summer  boarders  who  have  left  the  village. 

With  respect  to  three  hotels  using  water  from  the  Smith  spri] 
two  cases  have  developed  among  guests  after  leaving  the  Mansii 
House,  one  case  developed  before  and  three  cases  after  leaving  tl 
Union  Hotel,  one  being  fatal,  while  no  known  cases  have  develope^^ 
among  guests  of  the  Howland  House.  The  capacity  of  the  UnicyC^ 
House  is  200  guests,  of  the  Howland  House  is  50  guests,  and  o^ 
the  Mansion  House  is  80  guests. 

In  the  private  residences  supplied  by  the  Smith  spring,  one  case 
has  developed  in  the  family  of  Theodore  V.  Smith  and  two  cases 
in  the  family  of  Eugene  Smith.  In  another  case  the  water  was 
from  a  private,  unpolluted  spring,  and  still  another  case  was 
clearly  imported. 

The  milk  supply  for  the  village  comes  from  the  farms  of  Mr. 
Greo.  E.  Staley,  Mr.  J.  A.  Fonda,  Mr.  Peck  and  one  other  dealer, 
all  of  the  farms  being  located  north  of  the  village  and  two  of 
them,  the  Staley  and  Fonda  farms,  bordering  Brimstone  creek. 
Mr.  Fonda  supplies  the  Smith  families  and  the  Union  House  and 
about  one-third  of  the  rest  of  the  village.  Mr.  Staley  supplies 
the  Mansion  House. 

As  above  noted,  the  stream  which  crosses  the  street  leading  up 
to  the  railroad  station  and  which  disappears  in  a  sink  hole,  appears 
to  flow  in  a  direction  which  would  lead  near  the  Smith  spring. 
Although  no  typhoid  cases  have  occurred  in  the  three  or  four 
houses  near  the  station  which  are  connected  with  the  sewer,  and 
very  little  danger  of  contamination  exists  on  the  upper  watershed 
of  this  stream,  the  station  is  connected  and  since  on  many  occa- 
sions, the  Main  street  sewer  has  broken  open  and  discharged  into 
the  street  gutter  draining  directly  into  the  stream  in  question, 
a  very  possible  source  of  infection  of  the  Smith  spring  water 
is  therefore  presented. 
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It  will  be  seen,  therefore,  that  circumstances  point  to  the  water 
supply  derived  from  the  Smith  spring,  as  the  probable  source  of 
the  typhoid  rather  than  the  milk  supply. 

The  duty  of  the  village  authorities  to  permanently  and  effectu- 
ally repair  or  rebuild  this  sewer  is  imperative. 

There  are  several  insanitary  conditions  existing  in  the  village, 
such  as  the  presence  of  stable  drainage  in  the  gutters  on  Smith 
street  and  the  inefficient  collections  of  wastes  from  the  hotels,  but 
these  are  matters  which  should  be  investigated  and  remedied  by 
the  local  board  of  health. 

Another  matter  which  the  village  authorities  should  at  once 
take  up  is  that  of  the  proper  disposal  of  sewage  from  the  village. 
AVhcn  the  matter  of  insufficient  sewerage  in  the  village  was 
brought  before  this  Department  some  ten  years  ago,  an  investiga- 
tion was  made  and  the  village  residents  were  prompt  to  take  action 
'which  was  recommended,  with  the  result  that  soon  after  both  water 
supply  and  sewer  systems  were  installed. 

The  sewage  disposal  plant  installed  at  that  time  was  a  crude 
affair  consisting  of  a  screening  chamber  with  aibout  one-half  inch 
mesh  screens.     These  screens  are  now  out  of  use.     The  plans  for 
sewage  disposal  were  approved  at  that  time  by  the  State  Board 
of  Health  with  the  understanding  as  expressed  in  the  designing 
engineers'  report  that  "  should  at  any  future  time  increase  in 
population  require  additional  treatment  of  sewage,  it  is  the  inten- 
tion of  the  sewer  commissioners  to  provide  for  the  same  by  the 
Waring  or  other  similar  process  of  bacterial  filtration  or  forced 
aeration  of  sewage." 

From  a  consideration  of  the  questions  affecting  the  pollution 
of  the  stream  caused  by  sewage  discharge  from  the  village  it  is 
evident  that  the  time  has  arrived  when  purifi coition  of  the  sewage 
of  the  village  should  be  accomplished  before  its  final  discharge 
into  the  stream. 

In  company  with  Health  Officer  L.  O.  White*,  I  inspected  the 
stream  at  the  point  of  discharge  of  the  sewage  and  for  a  half 
mile  or  more  down  stream.  The  flow  from  the  main  outfall 
sewer  showed  a  rather  dilute  sewage  at  the  time  of  inspection, 
owing  doubtless  to  the  fact  that  much  ground  water  is  admitted 
to  the  system  through  defective  sewers  or  from  the  bath  houses. 
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Further,  the  population  of  the  \'illage  has  now  nearly  fallen  off 
to  the  normal  winter  population  so  that  the  sewage  contribution 
is  not  much  over  25  per  cent,  of  the  contribution  during  the  sum- 
mer months. 

The  flow  in  the  stream  was  said  to  be  but  slightly  greater  than 
the  normal  summer  flow.     A  rough  gauging  of  the  stream  gave  a 
flow  of  about  three  cubic  feet  per  second.    As  would  be  expected 
from  this  rate  of  flow  and  from  the  comparatively  small  sewage 
contribution  at  the  present  time,  it  did  not  appear  that  a  sanitary 
nuisance  was  created  in  the  stream  at  the  time  of  the  inspectioi^? 
although  evidence  of  sewage  discharge  was  observed  for  sooc^® 
distance  below  the  outfall  sewer. 

During  the  summer  season,  however,  with  four  times  the  pre^' 
ent  sewage  contribution,  a  nuisance  inust  inevitably  result  irot^ 
the  discharge  of  the  raw  sewage  from  the  village  into  the  strean^- 
since  the  dilution  would  be  at  such  time  less  than  ten  times  th^ 
amount  of  sewage  contributed.     The  gross  pollution  of  the  strean^ 
during  the  summer  season  is  admitted  by  the  village  authorities 
and  was  testified  to  by  riparian  owners  along  the  stream  who  were 
interviewed.    The  owner  of  one  of  the  farms  bordering  the  stream 
stated  that  his  cattle  refused  refused  to  drink  the  water  in  the 
stream  in  the  summer  season  whenever  his  barnyard  supply  was 
not  low  and  on  being  driven  to  the  barn  would  immediately  drink 
from  the  latter  supply. 

The  report  of  Dr.  R.  C.  Reed,  a  veterinarian  in  the  employ 
of  the  State  Department  of  Agriculture,  who,  during  the  present 
season  and  when  the  summer  population  was  much  greater  than 
at  present,  investigated  the  conditions  of  the  stream  on  behalf 
of  the  State  Department  of  Agriculture,  states  that  he  '^  can 
vouch  for  the  truth  of  the  statement  that  the  stench  from  the 
stream  makes  driving  in  its  vicinity  very  unpleasant.  The  water 
is  so  bad  that  cattle  should  not  be  allowed  to  go  through  the 
stream,  much  less,  to  drink  the  water." 

In  view  of  the  foregoing,  I  should  recommend: 

1.  That  the  board  of  health  of  the  village  of  Sharcm  Springs 
be  advised  to  proceed  under  the  provisions  and  by  the  authority 
of  section  21  of  the  Public  Health  Law  in  the  matter  of  the  re- 
pair or  reconstruction  of  the  defective  sewers  in  the  Turnpike 
road,  connecting  with  the  D.  &  IT.  R.  R.  station;  and  in  the 
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gully  west  of  Main  street  at  the  rear  of  the  Mansion  and  Union 
houaes  in  said  villaga 

It  should  be  understood  that  under  the  provisions  of  the  Pub- 
lic Health  Law  when  final  plans  for  such  alteration  or  recou- 
straction  of  said  sewers  shall  have  been  worked  out  and  drafted 
by  a  competent  engineer,  they  should  be  submitted  for  approval 
to  this  Department  by  the  sewer  and  water  board  of  Sharon 
Springs. 

2.  That  the  sewer  and  water  board  of  the  village  of  Sharon 
Springs  be  requested  to  provide  at  once  means  for  purifying  the 
5e\rage  of  the  village  before  its  discharge  into  Brimstone  creek, 
ixi  accordance  with  the  original  intention  of  the  sewer  commis- 
^*cwi,  as  set  forth  in  the  report  of  the  designing  engineer  accom- 
>«Jiying  the  original  application. 

The  oflScers  of  the  village  are  as  follows: 
Trustees: 
Wm.  Morrell,  President. 
T.  H.  Sampson, 
L.  D.  Mereness. 

^oard  of  Health: 

Wm.  Harper,  President. 
Jarvis  Swift,  Secretary. 
Dr.  L.  O.  ^Yhite,  Health  Officer. 

Sewer  and  Water  Board: 
J.  S.  Hyney, 
C.  M.  Mallett, 

Respectfully  submitted, 

H.  B.  CLEVELAND, 

Principal  AssLsfaid  Engineer 


AuiANY,  X.  Y.,  Novemher  14,  1907. 

Mr.    William    Harper^    President    Board    of    HeaJth,    Sharon 
Springs,  N.  Y. : 

Dear  Sir: —  I  am  enclosing  herewith  a  copy  of  the  report  of 
Assistant  Engineer  H.  B.  Cleveland  on  his  recent  inspection  of 
certain  defective  sewers  in  the  village  of  Sharon  Springs. 
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I  beg  to  state  that  I  have  adopted  the  recommendatioi) 
tained   therein    and   would   therefore   suggest   that   your 
proceed  under  the  authority  of  section  21  of  the  Public  J 
Law  in  the  matter  of  abating  the  nuisances  arising  from  t 
fective  sewers  described  in  the  abovo-mentioned  report, 
exist  in  your  village. 

Regarding  the  pollution  of  Brimstone  creek  by  sewage 
Sharon  Springs,  which  is  also  discussed  in  that  report,  I 
inform  you  that  I  am  this  day  communicating  with  the  sew 
water  board  of  Sharon  Springs  for  the  purpose  of  bringing 
the  purification  of  the  sewage  of  the  village  before  its  die 
into  Brimstone  creek.  You  will  kindly  inform  me  at  ai 
date  of  any  action  which  your  board  of  health  may  take 
matter  of  defective  sewers  first  herein  referred  to. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  He 


Albany,  N".  Y.,  November  14,  1 

Mr.  C.  M.  Mallett,  Sewer  and  Water  Comnussioner, 
Springs,  N.  Y.: 

Dear  Sir  : —  I  am  writing  to  you  as  the  representative 
sewer  and  water  board  of  the  village  of  Sharon  Springs 
gard  to  the  present  disposition  of  sewage  from  the  vill 
discharge  without  purification  into  Brimstone  creek. 

Enclosed  herewith  is  a  copy  of  a  report  made  by  Air. 
Cleveland,  assistant  engineer  in  this  Department,  on  a 
investigation  of  the  pollution  of  this  stream  made  at  the  1 
an  inspection  of  certain  defective  sewers  existing  in  the 

This  report  reviews  the  matter  at  length  and  I  beg  to  sU 
T  concur  in  the  conclusions  and  recommendations  co 
therein. 

I  woidd,  therefore,  request  you  to  at  once  ])roceed  to  hav 
pr(»i)ar(Hl  for  the  treatment  of  the  sewage  of  Sharon  Spri 
order  that  a  purification  plant  designed  in  accordance  with 
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approved  methods  may  be  installed  and  put  in  operation  before 
the  commencement  of  the  summer  season  of  1908  in  your  village, 
90  as  to  avoid  a  repetition  of  the  nuisance  which  has  been  created 
in  the  stream  during  past  seasons. 

The  selection  of  the  type  of  such  disposal  plant  and  the  prepa- 
ration of  plans  for  its  construction  should  be  entrusted  to  a  com- 
petent engineer,  and  the  plans  when  completed  should  be  sub- 
mitted to  this  Department  for  approval. 

You  will  kindly  inform  me  immediately  when  any  steps  are 
taken  in  this  matter. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Gloveesville,  N.  Y.,  December  19,  1907. 
EcGEXB  H.  Portee,  Albany,  N.  Y.: 

Dear  Sir  : —  The  officials  of  the  village  of  Sharon  Springs  re- 
quest me  to  write  to  you,  stating  that  they  have  retained  me  to 
make  surveys  and  plans  for  necessary  changes  in  their  sewer 
system  and  sewage  purification  plant  as  recommended  by  you. 
I  am  having  the  sur^^eys  made  for  the  work,  and  will  prepare 
plans  as  soon  as  they  are  completed,  and  submit  to  you  for  your 
approval. 

Respectfully  yours, 

MORRELL  VROOMAN 


TUCKAHOE 

YoNKERs,  N.  Y.,  Axig^Lst  9,  1907. 

Eugene   H.    Porter,    M.D.,    State    Commissioner    of   Health, 
Albany,  N.  Y.: 

Mt  Dear  Doctor: — The  inclosed  petition  was  left  at  this 
office  by  Mr.  Waller,  a  resident  of  Yonkers,  complaining  of  and 
protesting  against  the  condition  of  the  new  sewage  system  of 
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Tuckahoe  which  appears  to  be  a  nuisance  to  the  people  of  thii 
part  of  Yonkers  bordering  on  the  said  village. 

Personally  I  have  investigated  the  matter  and  can  verify  the 
statement  of  the  petitioners  but  as  the  plant  is  not  in  our  city  I 
do  not  see  what  we  can  do  other  than  refer  it  to  your  Department. 

I  have  spoken  to  Dr.  Austin,  the  health  officer  of  Tuckahoe, 
and  while  he  is  willing  to  do  whatever  he  can  in  the  matter  he 
feels  it  is  not  in  his  jurisdiction  as  a  permit  for  the  plant  n^as 
obtained  from  the  State  Department. 

Will  you  kindly  give  this  your  attention  and  advise  me  as  to 
any  course  it  may  seem  proper  to  pursue  ? 

Very  sincerely  yours, 

PHILIP  S.  McCORMIOK 


Yonkers,  N.  Y.,  July  24,  1907. 
To  the  Mayor  and  Board  of  Health  of  the  City  of  Yonkers: 

The  undersigned  residents  of  Yonkers  protest  against  the 
tinuance  of  the  plans  and  workings  of  the  new  sewerage  dispos^^ 
plant  of  the  village  of  Tuckahoe,  said  plant  being  located  on  tlt^ 
Yonkers  road  on  the  boundary  line  of  said  village  and  city  o^ 
Yonkers,  on  account  of  the  stench  which  arises  out  of  its  us^^ 
and  further  on  account  of  the  negligence  of  said  village  officer^ 
in  building  and  operating  the  plant,  and  further  on  the  ground 
that  it  is  a  menace  to  health  —  the  smell  at  times  making  i^ 
impossible  to  stay  out  of  doors. 

KoBERT  K.  Walker,  Chas.  Lang, 

101  Webster  avenue,      L.  R.  Colson, 
A.  C.  Ayer,  107  Webster  avenue, 

H.  W.  Morgan,  Mrs.  L.  R.  Colson, 

Jos.  F.  Keli^r,  Anna  Shaw, 

WAf.  Herz,  a.  p.  Corcoran, 

John  J.  Lyons,  Schwab, 

E.  RiTTER,  M.  A.  Auger, 

F.  Prinzing,  93  Webster  avenue, 
^I.  P.  Weil,  H.  Q.  Brown, 
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Hbs.  H.  R.  Bsown,  Rud.  Lesch, 

Geo.  H.  Iffla,  David  Lamb, 

L  A.  Tanzeb,  Wabren  Wright, 

115  Webster  avenue,  R.  W^ebbe,  Jr., 

Geo.  F.  Parmslse,  G.  R.  Ludlow. 
Chas.  B.  Washburn, 

Albant,  N.  Y.,  August  10,  1907. 
President  of  the  Board  of  Trustees,  Tuckahoe,  N.  Y.  : 

Deab  Sir: —  This  Department  is  in  receipt  of  a  complaint  from 
certain  residents  of  your  village  on  account  of  odors  said  to  arise 
from  the  present  methods  of  working  of  your  sewage  disposal 
plant,  and  I  am  also  advised  in  other  ways  that  the  plant  consti- 
tutes a  public  nuisance. 

Will  you  kindly  advi^  me  at  once  of  the  conditions  involved 
in  the  present  method  of  disposal  ?.  I  wish  to  call  your  attention 
to  the  fourth  paragraph  of  the  conditions  under  which  the  permit 
was  issued,  viz.,  that  the  permit  shall  be  revocable  at  any  time 
when  the  operation  of  the  disposal  plant  is  unsatisfactory. 

I  suggest  that  Mr.  Rogers  and  Mr.  Watson,  who  seem  to  have 
been  the  engineers  responsible  for  the  plant,  be  afiked  to  make  a 
joint  report  on  its  present  condition. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Tuckahoe,  N.  Y.,  September  6,  1907. 

Mr.  William  Rublt,  President  of  the   Village   of  TucJcahoe, 
N.  Y.: 

Dear  Sir: — I  have  before  me  your  note  and  the  letter  from 
the  State  Commissioner  of  Health,  Dr.  Porter,  and  would  have 
reported  on  the  same  had  I  been  in  tovm. 

As  to  the  matter  of  the  disposal  plant  of  the  village,  I  will 
report  as  follows,  and  suTbmit  the  same  to  Mr.  Watson,  my  asso- 
ciate, for  his  report,  as  Dr.  Porter  suggests : 
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Not  having  the  complaint  as  submitted  to  Commissioner  Porter 
before  me  I  cannot  answer  it. 

The  plant  being  built  on  approved  lines,  and  not  experimental, 
there  is  no  reason  to  believe  that  favorable  results  will  not  follow. 

The  necessity  of  immediate  connections  in  certain  sections  of 
the  village  gave  but  a  small  amount  of  sewage  for  the  tanks,  with 
the  natural  result  of  gas  accumulation.  At  the  time  of  the  com- 
plaint being  made  the  plant  was  in  operation  but  four  weeks,  and 
had  not  at  that  time  been  accepted  as  completed,  and  the  appoint- 
ment of  a  man  to  care  for  the  cleaning  had  not  been  made,  i^ 
fact,  no  opportimity  was  given  the  resolving  tanks  to  become  pe^ 
fected  in  their  action. 

Complete  septic  action  has  not  taken  place  to  this  date.  Sti^ 
the  effluent  is  improving  day  by  day,  with  every  indication,  t>^ 
appearance  and  test,  of  still  continuing. 

Mr.  Charles  L.  Walker,  Inspecting  Engineer,  New  York  Sta  ^ 
Department  of  Health,  spent  some  time  with  me  inspecting  tb^ 
plant  and  concluded  that  we  were  obtaining  good  results  for  ti^^ 
period  of  operation. 

GEO.  H.  ROGERS, 

Vilhge  Engineer 


New  York  City,  September  6,  1907. 
Geo.  H.  Rogers,  Esq.,  Village  Engineer,  Tuckahoe,  N.  Y.: 

Dear  Sir: — Your  letter  of  to-day  duly  received  wherein  you 
ask  me  for  a  report  upon  the  condition  of  the  Tuckahoe  sewerage 
works  as  I  found  them  on  Sunday  the  eleventh  inst.  This  I  shall 
be  pleased  to  do. 

Receiving  your  information  that  there  had  been  some  com- 
plaints with  reference  to  smells,  I  was  particularly  careful  in 
my  search.  Approaching  the  works  from  the  north  and  west  I 
failed  to  locate  any  trace  of  sewerage  smells. 

I  found  the  effluent  in  a  half-digested  state  and  the  process 
working  all  right.  Nothing  different  from  what  is  the  usual  con- 
dition, in  case  of  new  sewerage  works  starting,  for  some  sixty 
days.  I  found  more  sewerage  smells  from  the  Bronx  river  than 
the  works. 
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Referring  to  the  tanks,  I  believe  each  resolving  tank  has  a 

capacity  of  26,000  gallons,  and  should  be  capable  of  digesting  far 

more  than  you  have  connected  at  present,  based  on  a  population 

of  284  persons  at  100  gallons  per  head,  equals  about  1,150  gallons 

per  hour,  one  tank  is  more  than  enough,  as  I  know  it.      Using 

more  might  mean  secondary  reactions.      The  sewage  is  a  strong 

sewage  for  a  domestic  sewage,  possibly  this  is  because  the  quantity 

is  less  than  100  gallons  per  head  —  in  favor  of  the  tank. 

I  find  you  had  placed  both  filtration  areas  in  use.  I  should 
have  preferred  keeping  the  effluent  off  the  beds  until  it  had  become 
fully  digested,  as  a  preventative  to  sewerage  sickness  and  forma- 
tion of  nodules.  Alternating  the  beds  every  two  days  for  the 
aeration  and  formation  of  aereobic  bacteria  to  make  the  most  of 
your  limited  area. 

Making  a  few  suggestions  with  reference  to  sweeping  tank 
governor  and  carrier,  cleaning  any  lodgment  in  inlet  house,  was 
Jibout  all  that  I  could  see  to  suggest  of  a  practical  nature. 

ify  experiences  were  that  there  was  little  to  complain  against, 
and  your  works  were  satisfactory. 

Yours  faithfully, 

WM.  WATSON, 

Engineer  and  Chemist 


Albany,  N.  Y.,  October  8,  1907. 

Eugene    H.    Pobtee,    M.D.,    State    Commissioner    of    Health, 
Albany,  N.  Y.: 

Deab  Sir: — In  relation  to  the  alleged  nuisance  said  to  be 
caused  by  the  operation  of  the  village  sewage  disposal  plant  at 
Tuckahoe,  I  beg  to  report  that,  at  your  suggestion,  I  inspected 
the  plant  on  September  27th  for  the  purposes  of  determining  the 
extent  of  the  nuisance  and  the  especial  cause  for  the  odors  com- 
plained of  in  the  petition  of  the  residents  of  the  city  of  Yonkers 
recently  submitted  to  you. 

At  the  time  of  the  visit  it  could  not  be  said  that  the  odors  from 
the  plant  were  such  as  to  constitute  a  positive  nuisance  to  the  sur- 
rounding residents,  especially  since  the  nearest  house  is  about  800 
feet  distant  from  the  plant. 
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The  time  available  for  the  inspection  did  not  permit  a  complete 
investigation  of  the  conditions,  but  it  is  thought  advisable  that  the 
matter  be  held  in  abeyance  for  a  time  for  the  following  reasons: 

As  noted  in  a  recent  report  of  the  designing  engineers  on  file 
in  this  Department,  the  plant  is  hardly  in  full  operation,  but  is 
daily  approaching  a  normal  condition,  both  as  respecting  sewage 
contribution  (essential  to  a  certain  extent  to  its  proper  action) 
and  respecting  the  establishment  of  septic  action  in  the  tanks. 
Further,  it  was  stated  that  the  effluent  from  the  septic  tanks  was 
turned  onto  the  filters  when  the  tanks  were  first  put  in  operation 
and  before  the  effluent  was  in  a  septic  condition.  This  discharge 
of  partially-treated  sewage  onto  the  beds  undoubtedly  gave  rise 
to  odors  to  an  extent  which  would  not  occur  under  normal  con- 
ditions with  a  septicized  effluent. 

It  is  stated  by  the  village  officials  that  no  complaints  of  odon 
from  the  plant  have  recently  been  received. 

I  would,  therefore,  recommend  that  the  matter  of  the  complaint 
be  held  in  abeyance  pending  the  receipt  of  further  complaints,  and 
that  if  such  complaints  are  received  by  this  Department,  after  the 
plant  shall  have  been  in  operation  for  a  reasonable  time  under  the 
conditions  for  which  it  was  designed  to  operate  eventually,  a  fu^ 
ther  investigation  be  made  of  all  conditions  relating  to  the  alleged 
nuisance. 

EeepectfuUy  submitted, 

H.  B.  CLEVELAND, 

Assistant  Engineer 


WATERTOWN 

Watebtown,  N.  Y.,  June  3,  1907. 

Mr.   Eugene  H.   Porter,   Cormnissioner  State  Department  of 
Health,  Albany,  N.  Y.: 

Dear  Sib: — I  have  been  directed  by  the  board  of  public 
works,  who  have  charge  of  the  sewer  system  of  this  city,  to  pre- 
pare plans  for  a  few  extensions  to  our  present  system. 

It  being  necessary  to  procure  permits  from  your  Department, 
it  is  very  desirable  to  make  some  inquiries,  and  get  some  adidce 
along  certain  lines  before  submitting  any  plans  for  your  approval 
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.  You  have  on  file  in  your  office  a  map  showing  our  present  sys- 
tem, which  yon  will  note  is  in  general  a  combined  system.  Know- 
ing that  your  Department  is  considering  the  subject  of  sewage 
disposal  throughout  the  State  in  general,  the  writer  would  like 
to  know  a&i  to  whether  you  have  made  a  study  of  the  conditions 
that  exist  along  the  Black  River  valley,  so  as  to  be  able  to  state 
definitely,  that  in  your  judgment,  the  time  will  come  when  the 
cities  and  villages  along  this  valley  will  be  required  to  ultimately 
provide  for  some  kind  of  a  disposal?  If  you  have  given  this 
subject  some  consideration,  and  are  of  the  opinion  that  Water- 
town  will  be  required  to  provide  for  the  ultimate  disposal,  will 
jou  require  that  any  additions  at  the  present  time  to  the  existing 
sewer  system  to  be  along  the  line  of  disposal. 

Referring  to  one  of  the  streets  on  which  I  have  been  asked  to 
prepare  plans,  is  Clinton  street.  This  street  is  the  second  street 
southerly  of  Public  Square,  and  extends  from  Washington  street 
westerly  to  Massey.  The  section  of  the  street  between  Washing- 
ton and  Sherman  streets  now  has  an  old  stone  sewer  or  drain, 
loosely  constructed,  and  is  about  twelve  inches  square;  it  empties 
into  another  stone  sewer  of  the  same  type,  a  very  little  larger, 
tod  about  one-third  of  the  distance  from  Washington  to  Clinton 
streets.  This  stone  sewer  or  drain  extends  northerly  from  MuUin 
street  across  private  property,  and  connects  with  a  stone  sewer  on 
Stone  street,  which  also  connects  with  a  brick  sewer  on  Washing- 
t(wi  street.  This  has  an  outlet  to  Washington  street,  Public 
Square  and  Mill  street  into  the  river.  The  other  section  of  Clin- 
ton street  is  already  provided  with  a  sanitary  sewer  which  flows 
westerly  to  Holcomb  street,  but  the  section  between  Washington 
snd  Sherman  streets  cannot,  however,  be  taken  into  that  section 
^thout  it  ia  rebuilt  and  lowered. 

In  the  construction  of  a  pavement  on  Clinton  street,  it  is  pro- 
posed to  replace  the  present  stone  sewer  on  the  street  with  a  tile 
8ewer,  using  the  present  stone  sewer  or  drain  above  referred  to, 
"Ctween  Mullin  and  Stone  streets,  as  the  outlet.  In  my  judg- 
ment this  does  not  in  the  least  conform  with  any  plans  which 
would  lead  to  an  ultimate  disposal  and  I  should  like  to  know 
whether  a  permit  to  build  this  sewer  as  is  proposed  would  be 
panted  by  your  Department. 


192  Twenty-eighth  Annual  Rbtobt  op  thb 

Any  further  information  which  will  be  of  service  and  assist  ua 
in  preparing  plans  for  your  approval  will  be  appreciated. 

In  my  opinion  complete  plans  should  be  made  providing  for  an 
ultimate  disposal  in  the  event  that  the  State  Department  of  Health 
is  going  to  require  this  to  be  done. 

Yours  very  truly, 

HENRY  E.  BAKER, 

City  Engineer 


Albany,  N.  Y.,  June  7,  1907. 
Mr.  Henry  E.  Baker,  City  Engineer,  Watertown,  N.  Y.: 

Dear  Sir  : —  I  beg  to  acknowledge  the  receipt  of  your  letter  of 
June  3,  in  which  you  state  that  you  have  been  directed  by  the 
Board  of  Public  Works  to  prepare  plans  for  future  extensions  to 
your  sewerage  system.  Also  making  inquiries  in  regard  to  oer- 
tain  conditions  which  may  be  imposed  by  the  State  Department 
of  Health  along  certain  lines  before  the  submission  of  plans  to 
this  Department. 

In  reply  to  your  inquiries  in  that  letter,  I  beg  to  say,  in  regard 
to  the  question  of  sewage  disposal,  that  it  is  the  policy  of  thii 
Department  to  do  everything  in  its  power  to  protect  the  streanu 
of  this  State  in  accordance  with  the  requirement  and  duties  of 
the  Public  Health  Law,  and  that  in  the  case  of  the  Black  River 
valley  and  especially  the  city  of  Watertown,  the  conditions  are 
such  that  the  question  of  sewage  purification  must  be  met  within 
the  not  distant  future.  The  Black  River  valley  is  polluted  by 
domestic  sewage  from  a  number  of  sources  and  it  is  simply  a 
matter  of  time  when  the  conditions  will  demand  purification  of 
this  sewage.  It  is,  therefore,  very  essential  that  in  developing 
plans  for  future  sewage  of  your  city,  this  question  of  sewage  dis- 
posal should  be  considered. 

Two  things  should  be  aimed  at  in  regard  to  sewerage  plans. 
First,  Is  the  connplete  separation  of  all  sewage  from  stream  water 
so  that  on  the  grounds  of  economy  and  freedom  from  occasional 
pollution  the  sewage  can  be  led  and  the  purification  plant  suitably 
located  below  the  city,  and  in  such  a  manner  that  neither  a  useless 
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amount  of  storm  water  needs  to  be  treated  in  said  plant  at  a 
relatively  great  expense;  and  that  overflowing  of  sewage  during 
storms  and  high  water  shall  be  avoided.  These  conditions  can 
only  be  secured  by  carefully  designing  your  system  so  as  to  collect 
in  the  most  favorable  manner  purely  the  domestic  sewage,  and 
to  keep  it  from  discharging  into  sewers  that  iu;ay  now  or  in  the 
future  be  devoted  to  the  use  of  storm  water  only. 

In  regard  to  the  projwsed  sewer  on  Clinton  street,  it  is  evident 
from  what  has  been  just  stated  that  it  will  be  undesirable  to  run 
this  sewer  into  the  existing  stone  drain  which  now  crosses  private 
property  and  connects  with  the  stone  sewer  on  Stone  street,  ulti- 
mately connecting  with  the  brick  sewer  on  Washington  street. 
This  proposed  sewer  in  Clinton  street  should  receive  only  domestic 
sewage  and  should  be  discharged  into  a  system  that  can  be  now  or 
ultimately  arranged  to  receive  only  domestic  sewage  (that  is  on 
the  separate  plan).  Again,  the  stone  sewer  crossing  j)rivate  prop- 
erty and  on  Stone  street  is  not  a  modern  sanitary  sewer  and  unless 
these  stone  sewers  are  replaced  by  modern  vitrified  pipe  or  other 
satisfactory  sewers,  the  sewer  on  Clinton  street  should  not  l)e  con- 
nected  with  it. 

I  would,  therefore,  say  to  you  that  any  ])lans  for  a  sewer  in  Clin- 
ton street,  discharging  into  the  stone  sewer  leading  across  private 
property  to  Stone  street,  will  in  all  probability  not  meet  with  my 
approval  and  I  recommend  that  this  sew^er  be  laid  with  the  direc- 
tion of  flow  in  the  opposite  direction,  that  is  discharging  into  a 
trunk  sewer  through  Cross  into  Meadow  street,  which  sewer  may 
now  or  in  the  future  be  used  exclusively  as  a  separate  sewer  re- 
ceiWng  only  sanitary  sewage. 

If  there  is  any  further  information  or  assistance  in  regard  to 
these  matters  or  the  general  question  of  design  for  adetpiate  and 
improved  sewage  and  sewage  disposal  for  this  city,  T  will  be  very 
pleased  to  assist  you. 

Respectfully  yours, 

EUGENE  IT.  PORTER, 

Commissioner  of  Health 

7 


194  Twenty-eighth  Annual  Repokt  of  the 

Albany,  N.  Y.,  June  29,  1907. 

Eugene    H.    Poktek,    M.D.,    State    Commissioner   of   Health, 
Albany,  N.  Y.: 

Dea£  Sir: —  I  beg  to  report  that  on  June  28  I  visited  Wate^ 
town  and  conferred  with  the  city  engineer  and  members  of  the 
city  government,  including  the  president  of  the  Board  of  PubUc 
Works,  with  reference  to  the  proposed  sewer  on  Clinton  avenue. 

With  these  gentlemen  I  inspected  the  route  of  the  existing 
stone  sewers  in  the  vicinity  of  Clinton  and  examined  and  ad- 
vised them  with  respect  to  possible  routes  for  a  new  sewer  to 
serve  Clinton  avenue.  It  appears  that  there  are  three  or  four 
routes  for  a  new  sewer  to  replace  the  existing  one  on  Clinton 
avenue,  all  feasible.  The  selection  of  the  best  one,  I  pointed  out, 
was  a  matter  depending  upon  relative  first  cost  with  due  con- 
sideration to  future  extension,  number  of  persons  benefited,  etc. 

I  also  pointed  out  in  further  explanation  of  your  letter  to  them 
of  June  7th  that  this  Department  is  interested  not  so  much  in 
the  selection  of  any  one  of  these  particular  routes  but  the  question 
of  the  proper  and  adequate  separation  of  the  sewage  in  any  route 
that  may  be   selected.     The   importance  of  the   separation   was 
pointed  out  by  you  in  yonr  letter  above  referred  to.     Since  the 
route  of  the  proposed  sewer  which  seemed  to  have  favor  at  the 
end  of  this  conference  was  on  Clinton  avenue  rimning  in  opposite 
direction  from  Washington  street  and  Sherman  street  to  the  exist- 
ing stone  drain  on  Clinton  between  these  streets  mentioned  and 
thence  across  private  property  near  the  route  of  the  present  stone 
sewer  to  Stone  street,  I  explained  that  the  route  would  probably 
meet  with  your  approval,  if  the  sewer  were  made  a  separate  or 
sanitary  one  and  providing  the  proposed  sewer  on  private  prop- 
erty l)e  constructed  now  or  in  the  future  as  a  separate  sewer  to 
keep  the  sewage  separated  from  storm  water  —  this  latter  sewer 
to  form  a  part  of  a  separate  system  of  sewers  by  a  remodeling 
of  the  existing  combined  sewers  in  the  district  according  to  plans 
which  the  city  engineer  is  now  developing. 

T  further  explained  that,  since  the  proposed  reconstruction 
of  the  sewer  on  Clinton  avenue  is  for  the  immediate  purpose  of 
allowing  street  improvements  to  be  made  at  an  early  date,  it 
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might  not  be  necessary  to  construct  the  separate  sewer  across 
private  property  to  Stone  street  now,  provided  plans  were  pre- 
sented showing  this  sewer,  and  that  steps  be  taken  to  secure  a 
right  of  way  across  this  private  property;  temporarily  the  new 
sewers  on  Clinton  avenue  could  discharge  into  the  existing  stonq 
drain  until  the  new  sewer  was  required. 

As  the  matter  was  left  the  city  engineer  was  to  prepare  esti- 
mates of  cost  for  the  various  routes  of  sewer,  and  after  a  selection 
of  the  best  route  by  the  board  of  public  works,  plans  would  be 
completed  and  presented  to  the  Department  for  approval. 

Very  respectfully  yours, 

THEODORE  HORTON, 

Chief  Engineer 


WHITE  PLAINS 

New  York,  September  10,  1907. 

KuoENE  H.  PoHTEK,  M.D.,  Commissioner  of  Health,  State  of 
New  York,  Capitol  Building,  Albany,  N,  Y.: 

Dear  De.  Poeter  : —  I  want  to  call  your  attention  to  the  iX)n- 
dition  of  the  Bronx  river.  You  may  have  had  your  attention 
drawn  to  it,  but  unless  you  have  actually  seen  the  condition  of  the 
water  with  your  own  eyes  and  tested  with  you  own  olfactory 
bulbs  the  stench  arising  from  it,  you  cannot  appreciate  what  a 
horrible  condition  it  is  in,  it  is  a  disgrace  to  Westchester  county 
and  to  the  State  of  New  York. 

I  only  heard  yesterday  that  a  girl,  who  is  obliged  to  work  near 
it,  was  made  sick  by  its  odors. 

I  am  informed  that  this  condition  is  due  to  the  fact  that  White 
Plains  pours  its  sewer  into  the  river,  now  you  know  that  there 
is  so  little  water  in  the  Bronx  river  that  no  sewerage  should  be 
emptied  into  it,  especially  as  it  is  such  a  thickly  populated 
district. 

I  am  informed  that  there  are  prospects  in  a  few  years  to  come 
of  a  sewer  being  put  through  from  White  Plains  from  the  Bronx 
valley,  which  will  dispose  of  sewerage  so  far  as  that  valley  is  con- 
cerned, but  certainly  the  district  cannot  wait  for  this. 
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If  the  White  Plains  district  must  empty  into  the  Bronx,  I 
think  something  should  be  done  to  deodorize  and  disinfect,  they 
could  have  installed  a  small  electrozone  plant  which  should  cost 
but  a  small  amount  to  maintain  and  build,  such  as  was  used  a  few 
years  ago  to  disinfect  a  small  island  up  the  East  river  where 
refuse  had  been  deposited  for  a  few  years,  would  certainly 
deodorize,  and  to  a  degree  disinfect,  and  put  this  river  in  a  very 
much  better  condition.  I  have  only  suggested  this  ajs  it  has  come 
to  my  mind,  but  certainly  something  should  be  done  to  better  the 
condition  which  herein  exists. 

Very  truly  yours, 

WILLIAM  HARVEY  KING 


Ai-BAXY,  N".  Y.,  October  28,  1907. 

Er(iEN£    II.    PoKTKR,    ^I.l).,    HMe    Commissioner    of   Health, 
Albany,  N.  Y,: 

Dkar  Sir  : —  Pursuant  to  your  instructions  to  examine  and 
report  to  you  upon  the  conditions  of  pollution  of  the  Bronx  river 
arising  from  the  discharge  therein  of  the  effluent  from  the  White 
Plains  chemical  precipitation  works,  I  beg  to  smbmit  the  fol- 
lowing : 

The  insanitary  condition  of  the  Bronx  river  resulting  princi- 
pally from  the  discharge  of  the  inefficiently  purified  sewage  from 
the  White  Plains  chemical  precipitation  works  has  been  made  the 
subject  of  a  numl)er  of  investigations  and  reports  by  the  State 
Department  of  Health.  Among  them  may  be  mentioned  more 
especially : 

1.  An  insixction  and  report  by  Mr.  E.  T.  King,  Inspecting 
Engineer  on  Water  Supply,  in  March,  1906,  which  is  puiblished  in 
the  Twenty-seventh  Annual  Report  of  this  Department  for  1906. 

2.  An  iusiKction  and  report  by  Theodore  Horton,  Consulting 
Engineer,  in  October,  1000,  published  in  the  Twenty-seventh  An- 
nual Report  of  this  Department  for  1906. 

3.  An  insjKotion  and  re}K)rt  by  Mr.  II.  B.  Cleveland,  Assistant 
Sanitary  Kngincer,  on  Septi^mber  27,  1907,  recorded  in  a  report 
from  him  to  you  dated  October  7,  1907. 
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Copies  of  these  three  reports  are  transmitted  bt^rewith  in  order 
to  place  before  you  iu  detail  the  respective  observations  and  con- 
clusions reached  by  these  observers.  In  general,  we  may  say  that 
the  conclusions  reached  independently  by  each  of  these  observers 
were  clearly  to  the  effect  that,  owing  to  inefficient  operation  and 
overcrowding  of  the  White  Plains  chemical  disposal  plant,  the 
degree  of  purification  effected  was  inadequate  and  unsatisfactory, 
and  the  discharge  of  this  inefficiently  purified  sewage  into  the 
Bronx  river  below  the  works  produced  at  times,  and  especially 
during  the  summer,  unsightly  deposits  along  the  bed  and  shores 
of  the  river,  caused  offensive  odors  along  and  in  the  vicinity  of  the 
river  l)elow  the  works,  and,  in  general,  created  a  serious  nuisance 
to  the  residents  of  the  towns  and  villages  residing  along  or  near 
the  river  below  the  effluent  discharged  from  the  A\Tiite  Plains 
chemical  precipitation  works,  more  especially  in  the  villages  of 
liartsdale  and  Scarsdale. 

In  the  second  examination  recentlv  made  bv  the  writer  on  Octo- 
ber  15,  1907,  an  insi)ection  was  made  of  the  precipitation  works 
and  of  the  Bronx  river  above  and  below  the  outfall  from  these 
worics.  Above  this  outfall,  the  condition  of  the  river,  thous»;h 
having  the  appearance  of  some  sewage  contamination,  was  quite 
clear  and  free  from  odors  and  objectionable  <^r  unsightly  deposits. 
The  effluent  from  the  precipitation  works,  as  it  was  discharged 
from  the  outfall  to  these  works,  had  the  appearance  of  sewage 
that  had  received  only  slight  purification.  This  effluent  was  very 
turbid  from  the  suspended  matter  not  removed  by  the  purification 
works  and  had  the  characteristic  odor  and  appearance  of  almost 
crude  sewage.  The  appearance  of  the  stream  Mow  this  outfall, 
as  far  as  the  writer  inspected  it  Mow  Scarsdale,  showed  the 
marked  effect  of  the  mingling  of  this  sewage  with  th.^  relatively 
cl<ar  water  above  the  outlet. 

Although  the  conditions  grew  less  marked  as  the  inspection 
progressed  down  the  stream,  below  the  outlet,  the  deposit  of  sewage 
sludge  ujx)n  the  shores  and  bed  of  the  stream  were  heavy  and 
discolored,  and  the  odor  from  the  stream,  for  the  greater  ^wrtion 
of  the  distance  inspected,  was  offensive.  The  conditions  obsen^ed, 
in  the  opinion  of  the  writer,  were  such  as  to  clearly  constitute 
a  nuisance  along  the  Bronx  river  in  the  villaijes  of  TTarts<lale  and 
Scarsdale. 
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A  description  of  the  plant  and  its  operation,  of  its  overworked 
conditions  and  the  possible  means  by  which  an  improvement 
could  be  made  by  modifications  in  its  construction  and  operation, 
wore  all  fully  given  and  discussed  in  the  previous  report  of  the 
writer  accompanying  herewith  dated  October  24,  1906,  to  which 
reference  is  respectfully  made,  and  will  not  be  repeated  here. 
Suffice  to  say  that  owing  to  the  additional  overcrowding  of  the 
plant  since  that  date,  and  the  apparent  continued  omission  to 
improve  the  construction  and  operation  of  the  pl-ant  as  recom- 
mended in  the  above  mentioned  report  have  resulted  in  a  still 
further  detriment  to  the  quality  of  the  effluent  discharged,  and 
an  increase  in  the  pollution  and  nuisance  created  below  in  the 
Bronx  river. 

I  beg  to  say  finally  that  the  result  of  my  examination  on  Octo- 
ber 15,  1907  confirms  the  conclusions  reached  and  stated  in  mv 
previous  report  of  October  24,  1906  with  respect  to  the  inadequate 
purification  of  the  White  Plains  sewage  resulting  from  lack  of 
proper  management  and  overcrowding  of  the  plant,  and  that  the 
pollution  of  the  Bronx  river  resulting  from  the  discharge  therein 
of  this  inadequately  purified  sewage  causes  unsightly  and  decom- 
posing deposits  along  the  bed  and  shores  of  the  stream,  produces 
offensive  odors  and  creates  a  public  nuisance  to  the  residents  of 
ITartsdale,  Scarsdale  and  other  villages  residing  along  and  in  the 
vicinity  of  the  river  below  these  works. 

Respectfully  yours, 

THEODORE  HORTON, 

Chief  Engineer 

The  report  of  Inspecting  Engineer  E.  T.  King,  and  the  report 
of  Theodore  Horton  referred  to  in  the  foregoing  are  published  in 
the  Twenty-seventh  Annual  Report  of  this  Department. 


Albany,  N.  Y.,  October  7,  1907. 

Eugene    IT.    Porter,    ^f.D.,    F^tnfo    Commif^sioner    of    Uealth, 
Albany,  N.  Y,: 

Dear  Sir  : —  At  your  request,  T  inspected  on  September  27, 
1907,  the  sewage  disposal  plant  at  AMiito  Plains  as  well  as  the 
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Bronx  river  below  the  outfall  sewer  from  the  plant  in  order  to 
(ktermine  if  the  pollution  of  the  river  still  continued  as  outlined 
in  reports  of  former  investigations  made  by  representatives  of 
this  Department. 

I  beg  to  report  that  the  pollution  of  the  Bronx  river,  occasioned 
by  the  discharge  of  the  effluent  from  the  White  Plains  disposal 
plant,  was  still  more  evident  and  exltensive,  at  the  time  of  the 
inspection,  than  that  described  by  Mr.  Theodore  Horton,  Consultr 
ing  Engineer  of  the  Department,  in  reporting  on  his  investigation 
of  October  17,  1906. 

For  a  description  of  the  plant,  reference  is  made  to  the  above 
report. 

The  operation  of  the  plant  was  not  such  as  to  produce  the  best 
results,  as  might  be  expected  in  a  plant  of  this  type,  lacking  as 
it  does,  the  proper  arrangements  for  the  application  of  chemicals 
at  a  uniform  rate  and  proportioned  to  the  quantity  of  inflowing 
sewage. 

Further,  the  plant  is  evidently  of  inadequate  capacity  to  prop- 
crly  treat  the  quantity  of  sewage  which  is  now  and,  probably, 
for  several  years  has  been  contributed  by  the  village. 

It  is  not  necessary  to  review  the  definite  reasons  for  the  in- 
effectiveness of  the  plant  nor  to  make  suggestions  as  to  the  im- 
provements or  changes  which  might  be  made  to  remove  the  pollu- 
tion of  the  stream  resulting  from  the  present  conditions  since  the 
points  at  issue  were  thoroughly  discussed  in  the  report  of  Mr. 
Horton  to  which  reference  has  been  made. 

Respectfully  submitted, 

H.  B.  CLEVELAND, 

Principal  Assistant  Engineer 


Albany,  K  Y.,  November  12,  1907. 

The  President,  Village  of  White  Plains.  N,  Y,: 

Dear  Sir: — The  attention  of  your  village  authorities  has,  dur- 
ing the  past  two  years,  been  repeatedly  called  to  the  insanitary 
conditions  of  the  Bronx  river,  and  of  the  inadequately  purified 
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affluent  from  your  chemical  j)urification  plant;  and  they  have  been 
rei)eatedly  urged  to  consider  and  provide  means  for  increasing 
the  efficiency  of  oi>eration  of  this  plant  and  of  improving  the 
quality  of  its  effluent  in  order  to  abate  the  nuisance. 

In  December,  1906,  your  attention  was  particularly  directed  to 
the  offensive  conditions  of  the  river  below  your  village  and,  fol- 
lowing an  investigation  of  our  engineer  in  the  matter,  a  report 
was  furnished  you  pointing  out  to  you  means  by  which  at  reason- 
able cost  the  arrangement  of  your  precipitation  works  and  its 
operation  could  be  greatly  improved.  A  similar  investigation  has 
hoou  made  by  our  engineer  on  October  15,  1907,  which  cleiarly 
indicates  that  no  active  stops  have  been  taken  by  your  village  to 
either  follow  out  any  of  the  suggestions  referred  to  above  or  to 
in  any  way  improve  the  quality  of  effluent  discharged  from  the 
])lant.  On  the  contrary,  it  was  found  that  an  increased  amount  of 
sewage  has  been  allowed  to  flow  to  and  be  passed  thn)Ugh  this 
])lant  with  a  corresponding  further  detriment  to  the  quality  of 
the  (affluent  discharged  into  the  river. 

T  wish  therefore  to  again  urge  this  matt-er  upon  you  for  imme- 
diate c<msideration  and  to  point  out  to  you  that  the  condi«tions  in 
the  Bronx  river  Wow  your  disposal  plant,  as  a  result  of  the 
continued  neglect  of  your  village  authorities  to  improve  the  opera- 
tion of  your  disposal  plant,  continue  to  be  offensive  and  to  create 
a  public  nuisance,  affecting  comfort  and  menacing  health  of  the 
residents  of  th(»  villages  along  the  river  below  your  disposal 
works.  Descriptions  of  the  inefficient  operation  of  the  disposal 
]>lant ;  of  its  overcrowding;  of  the  poor  quality  of  the  effluent  and 
the  resulting  insanitary  condition  in  the  river  below  the  works 
an»  all  set  forth  in  detail  in  the  re]x>rts  of  the  engineers  of  this 
Departmrnt  upim  their  iTspective  investigations  during  the  past 
two  y(»ars.  Those  reports  are  transmitted  herewith  and  your 
att<'nti()n  is  parti<*nlarly  called  to  the  last  report  of  our  chief 
engineer,  dated  October  2S,  1007,  in  which  he  summarizes  and 
confirms  the*  fin.lings  of  previous  inspections  with  regard  to  the 
operation  of  llic  disposal  ]>lant  and  the  condition  in  the  river 
Inflow. 

The  urg<ncv  of  taking  immediate  acftive  steps  to  improve  the 
oj)erating  efficiency  of  your  disposal  ])lant,  and  the  sanitary  con- 
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ditioiLs  of  the  river,  is  in  no  way  lessened  in  view  of  the  approach- 
ing construction  of  the  Bronx  valley  outfall  sewer,  for  it  will 
take  years  to  complete  this  sewer  and  put  it  into  operation.  In 
the  meantime  the  offensive  conditions  in  the  Bronx  river  below 
your  village*,  which  are  now  a  public  nuisance  and  a  menace  to 
health,  will  increase  in  severity  and  danger. 

In  view,  then,  of  the  serious  pollution  of  the  Bronx  river  and 
its  effect  upon  public  health  and  comfort  of  the  villages  along  the 
river  below  White  Plains,  I  fcel  it  my  duty  to  again  appeal  !o 
you,  in  the  hope  that  a  full  realization  of  responsibility  of  your 
trustees  in  the  matter,  or  a  feeling  of  civic  pride  may  result  in  a 
definite  and  speedy  aotion  toward  the  relief  of  the  residents  of 
these  villages. 

Very  respectfully, 

EUGENE  II.  PORTER, 

Commissioner  of  Health 


White  PlaixXs,  N.  Y.,  November  27,  1907. 

Mr.  Eugene  H.  Porter,  State  Commissioner  of  Health,  Albany, 
N.  T.: 

My  Dear  Sir: — In  reference  to  your  Department's  reports  and 
letter  concerning  the  White  Plains  sewage  disposal  system,  I  have 
been  requested  by  President  Brown  to  inform  you  that  our  sewer 
committee  ^^nll  at  once  take  up  matter  referred  to  and  use  the 
best  endeavors  to  rectify  causes  for  complaint  forthwith.  Will 
let  your  Department  know  in  a  few  more  days  what  progress  and 
steps  have  been  taken. 

Yours  respectfully, 

JOHN  T.  REIIILL, 

Chairman  Sewer  Commission 


YONKERS 


A  request  was  received  on  Xovember  14,  1907,  from  repre- 
sentatives of  the  Tasker-Halsted  Realty  Company  for  inf ormatioiv 
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as  to  the  submission  of  i)laHs  for  sewer  construction  and  as  to  what 
requirements  would  be  laid  down  by  the  Department  in  the  matter 
of  sewage  disposal. 

The  company  was  advised  as  to  the  details  of  submitting  the 
plans  and  urged  to  submit,  through  their  engineers,  a  preliminary 
report  giving  data  pertaining  to  the  location  and  the  surrounding 
conditions,  together  with  an  outline  of  the  method  of  sewage  dis- 
posal proposed,  before  finally  preparing  plans. 


PLANS  FOR  SEWERAGE  AND  SEWAG 

FOR   STATE    INSTITDTIONS 


The  work  performed  by  the  Division  in  the  preparation  of 
plans  for  State  institutions  during  the  past  year  was  mainly  in 
the  completion  of  plans  and  reports  started  in  1906.  During  that 
year  plans  and  reports  were  completed  for  the  following  institu- 
tions: 

Kings  Park  State  Hospital,  Long  Island. 
Rome  Custodial  Asylum. 

Although  considerable  work  had  been  carried  on  during  1906, 
in  the  preparation  of  plans  for  other  institutions,  they  were  not 
completed  until  in  the  year  1907.  The  institutions,  then,  with 
respect  to  which  detailed  plans  and  reports  were  completed  during 
1907,  are  the  following: 

Newark  Custodial  Asvlum. 
Rush  Industrial  Institution. 
Western  House  of  Refuge  at  Albion. 


HUDSON  RIVER  STATE  HOSPITAL,  POUGHKEEPSIE 

A  preliminary  report  on  sewage  disposal  for  the  State  Hospital 
.  t  Poughkeepsie  was  submitted  during  the  year  for  the  informal 
approval  of  the  Department.  Complete  plans  were  in  course  of 
preparation  at  the  close  of  the  year. 

[203] 
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NEWARK  CUSTODIAL  ASYLUM 

Albany,  N.  Y.,  April  2,  1907. 

Eugene    H.    Pokter,    M.D.,    Stdte    Commisaioner   of   Health, 
Albany,  X.  Y.: 

Deak  Sik: —  1  beg  to  transmit  herewith  the  report  of  Assistant 
Engineer  11.  N.  Ogden  upon  proposed  sewage  disposal  for  the 
Newark  Custodial  Asylum  together  with  detailed  plans  for  the 
same. 

The  report  is  fully  descriptive  of  the  plans  and  contains  an 
estimate  of  cost  of  the  proposed  work.  The  report  is  otherwise 
full  and  selfexplanatory. 

Respectfully  yours, 

THEODORE  HORTON, 

Chief  Engineer 


Ithaca,  N.  Y.,  March  25,  1907. 

Mr.  TiiEODORK  IIoKTON,  Cliicf  Engineer,  State  Department  of 
Health,  Albany,  N.  Y.: 

Dear  Sir  : —  I  have  the  honor  to  submit  to  you  herewith  plans, 
via  Ignited  States  express*,  for  the  proposed  sewage  disposal  plant 
for  the  Xewark  Custodial  Asylum  together  ^\'ith  the  following 
report : 

According  to  information  furnished  by  the  superintendent  of 
the  asylum,  there  are  at  present  about  600  inmates,  with  100 
doctors,  nurses,  and  other  assistants,  a  present  resident  population 
of  700  persons.  The  superintendent  estimates  that  this  nimiber 
may,  in  the  future,  be  increased  to  1,000,  and  I  have  assumed 
the  latter  population  in  my  computations. 

lie  further  estimates  the  present  water  consumption  at  40,000 
gallons  i)er  day,  of  which  about  10,000  gallons  are  used  for  steam, 
leaving  30,000  galhms  to  be  turned  into  the  sewers  or  about  43 
gallons  per  head  per  day.  I  have  assumed  a  per  capita  consump- 
tion of  50  gallons  or  a  total  future  sewage  flow  of  1,000x50  or 
50,000  gallons  |>er  day. 

The  present  disposal  method  is  to  collect  the  sewage  from  the 
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different  buildingK  into  an  outfall  sewer  running  along  the  west- 
em  slope  of  the  hill  on  which  the  Asyhun  stands,  the  sewer  dis- 
charging ultimately  into  the  Erie  canal.  The  sewer  is  so  located 
that  all  future  buildings  may  readily  be  connected  as  they  are 
built.  The  location  of  this  sewer  is  shown  approximately  on 
plans  marked  '"  X.  Y.  State  Custodial  Asylum,  Xevvark,  X.  Y." 
Xo.  "  72  "  and  ''  76,"  on  file  in  the  office  of  the  State  Architect. 

It  is  proposed  to  intercept  the  flow  of  the  sewage  as  it  passes 
down  this  outfall,  treat  the  sewage  in  a  septic  tank  and  on  filter 
be<ls,  and  discharge  the  puriKed  etfluent  back  into  the  same  outfall 
pipe.  On  account  of  the  steep  slo])e8  of  the  side  hill  on  which  the 
disposal  plant  will  he  located,  it  has  been  necessary  to  make  the 
beds  long  and  narrow,  and  on  account  of  the  requirements  of  the 
grade  of  the  outfall,  to  make  them  comparatively  shallow.  It  is 
believed,  however,  that  the  purification  effected  will  be  satis- 
factory and  the  plant  reasonably  permanent. 

The  tank,  ri5'xl5'x7^4'  contains  29,500  gallons,  the  full 
twenty-four  hour  flow  at  present  and  about  three-fifths  of  the 
future  daily  flow.  In  an  institution  of  this  kind  the  daily  flow 
is  nearly  all  discharged  during  the  day  so  that  the  rest  period 
in  the  tank  at  present  will  Ix?  probably  only  about  fourteen  hours 
and  when  the  estimated  extensions  have  been  made  the  rest  period 
will  probably  be  about  eight  hours. 

The  tank,  of  concrete  strengthened  with  expanded  metal,  is  to 
be  built  just  north  of  manhole  Xo.  4,  using  that  manhole  as  a 
small  grit  chamber,  from  which  entrance  to  the  tank  is  made  by 
two  6-inch  cast  iron  pipes.  Two  tight  manhole  covers  are  pro- 
vided in  the  roof,  one  at  each  end  and  two  ventilators  for  the 
escape  of  the  gases  of  decomposition  are  also  contemplated.  The 
sewage  passes  out  of  the  tank  over  a  steel  wire  edge  into  the  dis- 
tribution chamber,  also  provided  with  a  manhole  cover  and  a 
ventilator.  A  12-inch  automatic  siplion  is  located  in  this  cham- 
ber and  discharges  the  contents  automatically  in  quantities  of 
about  800  gallons  at  a  time.  The  chamber  is  large  enough  to 
contain  three  alternating  siphons,  ])ut  since  the  plant  will  have 
capable  supervision,  it  seemed  to  be  best  to  allow  the  distribution 
to  be  made  by  hand  as  the  capacity  of  the  beds  becomes  known. 

The  accumulation  of  sludge  in  the  tank,  whicli  will  probabAy 
have  to  be  withdraw!?  twice  a  roar,  is  intended  to  be  run  \\\\o  iwx 
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rows  in  the  hillside  below  the  tank  from  which  the  liquids  can 
drain  away  and  the  residue  be  covered,  if  deemed  necessary. 

The  discharge  of  the  siphon  is  carried  through  a  12-inch  pipe, 
laid  on  the  east  side  of  the  beds  and  empties  onto  each  bed  through 
three  distributing  chambers  connecting  with  wooden  carriers  laid 
on  the  top  of  the  filter  material. 

The  best  material  for  the  beds,  I  was  not  able  to  definitely 
determine.  Erom  a  brief  examination  of  the  ashes  from  the  heat- 
ing plant  it  appeared  that  a  sufficient  quantity  of  hard  cinder  would 
not  be  readily  obtainable  and  that  it  would  be  cheaper  and  more 
economical  to  haul  sand  from  banks  which,  I  understand,  are 
within  reasonable  distances.  If  sand  is  used,  I  recommend 
screening  to  exclude  particles  greater  than  1  mm.  and  smaller 
than  .25  mm.  diameter,  such  relatively  coarse  sand  and  frequent 
dosing  in  small  quantities,  giving  approximately  the  conditions 
under  which  trickling  filters  have  been  fouiid  to  work  so  ad- 
mirably. 

A  by-pass  is  provided  by  which  the  septic  tank  can  be  cut  out 
for  cleaning. 

The  8-inch  drain  under  the  beds  is  given  a  greater  slope  than 
the  beds  themselves,  being  placed  in  a  depression  for  that  purpose 
and  is  intended  to  just  meet  the  present  outfall  sewer  at  the  north 
end  of  the  beds. 

The  distributing  manholes  are  square  boxes  of  concrete,  with 
iron  covers,  the  grates  being  pieces  of  plank,  set  in  grooves  in  the 
concrete  walls. 

The  estimate  of  cost  follows : 

80  cu.  yds.  of  concrete  at  $10  per  yard.  . .  .  $800  00 

2,000  sq.  ft.  of  exp.  metal,  at  7c  per  sq.  ft.  .  140  00 

5,600  lbs.  of  steel  I-beams  at  4c  per  lb 224  00 

Three  6-inch  gate  valves  at  $25  each 75  00 

260  ft.  of  present  sewer  relaid  at  25c  per  ft.  G5  00 

100  ft.  of  6-inch  sludge  drain  at  30c 30  00 

6-inch   inlet   complete 15  00 

45  ft.  on  8-inch  bv-pass  at  45c 20  00 

550  cu.  yds.  excavation  at  30c 165  00 

Engineering  and  superintendence 150  00 

Total  for  septic  tank $1,684  00 
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12-inch  automatic  siphon $100  00 

3,000  cu.  yds.  excavation  at  30c 900  00 

Finishing  slopes,  raking  and  seeding,  2,000 

sq.  yds.  at  10c 200  00 

260  ft.  of  8-inch  drain  at  20c 54  00 

260  ft.  of  12-inch  distributing  pipe  at  50c.  130  00 

360  lin.  ft.  of  wooden  distributors  at  10c.  .  36  00 
1 2  distributing  chambers  with  M.  H.  covers 

at  $9 108  00 

750  cu.  yds.  of  filter  sand  at  $1.75  per  yd.  .  1,313  00 

Engineering  and  superintendence 200  00 

Total  for  filter  beds $3,041  00 

Total  for  plant  complete $4,725  00 


Respectfully  submitted, 

II.  N.  OGDEN, 
Assistant  Sanitary  Engineer 


Albany,  K  Y.,  April  2,  1907. 
Mr.  Geokge  L.  IIeins,  State  ArcJiitect,  Albany,  N,  Y,: 

Dear  Sib: — I  beg  to  transmit  herewith  plans  for  the  proposed 
sewage  disposal  plant  for  the  Xewark  Custodial  Asylum,  The 
copy  of  the  report  of  the  assistant  engineer,  Mr.  Ogden,  which 
accompanies  these  plans,  describes  in  detail  the  general  features 
of  the  design  and  gives  an  estimate  of  the  co«t  of  construction. 

Although  the  total  cost  for  the  plant  is  shown  as  $4,725,  I 
would  recommend  that  this  be  slightly  increased  to  cover  possible 
contingencies  and  possible  increase  in  labor. 

Will  you  be  so  kind  as  to  look  the  plans  over  and  review  the 
report  and  if  there  are  any  suggestions  that  you  wish  to  make  in 
regard  to  them  I  shall  be  very  glad  to  receive  them. 

Will  you  also  be  so  kind  as  to  return  the  original  tracings  to- 
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gether  with  two  sets  of  blue  prints  to  me  at  your  earliest  con- 
venience. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


RUSH  INDUSTRIAL  INSTITUTION 

The  plans  for  sewage  disposal  for  the  Rush  (formerly 
Rochester)  State  Industrial  Institution  were  prepared  during  the 
latter  part  of  1906  and  the  report  of  Assistant  Engineer  11.  N. 
Ogden,  dated  January  7,  1007,  under  whose  supervision  the  plans 
were  prepared,  may  be  found  on  page  762  of  the  Twenty-seventh 
Annual  Report  of  the  Department. 

These  plans  were  turned  over  to  the  State  Architect  on  January 
15,  1907. 


WESTERN  HOUSE  OF  REFUGE,  ALBION 

Albany,  X.  Y.,  April  16,  1907. 

Hon.  CkarlI':*s  E.  Hughks,  Governor  of  the  State  of  New  York, 
Albany,  N.  Y,: 

Sik: — I  have  your  communication  of  April  16th,  inclosing  a 
letter  from  ^fr.  ilatthow  Edgar,  of  Albion,  N.  Y.,  who  makes  a 
complaint  regarding  the  ^sanitary  condition  of  the  Western  House 
of  Refuge  for  Women  at  Albion.  The  communication  is  here- 
with returned  to  vou. 

In  Octol)er,  1906,  complaint  was  made  to  this  Department  by 
the  town  board  of  health  of  the  town  of  Albion  with  reference  to 
the  sewage  disj)08al  plant  at  the  Western  House  of  Refuge,  in 
which  it  was  alleged  that  it  was  a  public  nuisance. 

Subsequently  ^liss  Jane  L.  Armstrong,  secretary  of  the  Board 
of  ^fauagers  of  the  institution,  also  referred  the  complaint  to  us, 
calling  our  attention  to  the  same. 

It  ap})ears  that  the  sewagi^  disposal  plant  is  so  operated  as  to 
constitute  a  public  nuisance  and  that  it  will  require  an  expendi- 
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ture  of  a  sum  of  money  ou  the  part  of  the  State  to  either  so 
ojKTate  the  plant  as  to  prevent  it  being  a  nuisance  or  else  to  con- 
struct a  new  disposal  works  or  modify  that  already  existing. 

At  that  time  this  Department  was  engaged  in  preparing  plans 
for  sewage  disposal  plants  and  doing  work  of  this  character  for  a 
number  of  State  institutions.  I  am  of  the  opinion  that  State 
institutions  should  present  models  in  their  sanitary  arrangements 
to  the  localities  in  which  thev  are  located,  and  in  the  endeavor 
to  secure  better  arrangements  for  the  disposal  of  the  sewage  of 
State  institutions  we  have  pre^^pared  here  plans  for  a  number 
of  such. 

Section  13-a  of  the  Public  Health  Law  provides  that  "  the  plans 
for  all  water  supply,  sewerage,  sewage-disposal,  and  garbage-dis- 
posal works,  shall  be  subject  to  the  approval  of  the  state  com- 
missioner of  health  before  being  adopted  or  constructed." 

Owing  to  the  fact  that  the  State  Architect  had  no  sanitary 
engineer  qualified  to  properly  prepare  such  plans,  the  work  wa5 
undertaken  by  this  Department  and  pursued  as  long  as  we  were 
able  to  do  so.  As  there  were  other  duties  of  pressing  importance 
before  the  engineering  division,  it  became  impossible  for  us  to 
proceed  any  further  with  the  work.  1  recommended,  how^ever,  to 
the  State  Architect  and  the  State  Architect  and  the  State  Fiscal 
Supen'isor  of  Charities  at  a  conference  that  was  held  that  the 
s(*wage  disposal  plant  for  the  Western  House  of  Refuge  be  so 
modified  or  reconstructed  as  to  abate  this  nuisance  and  that 
arrangements  be  made  for  the  expenditure  of  such  funds  as  would 
be  necessary. 

It  was  arranged  at  this  conference  that  the  Health  Department 
would  take  up  and  prosecute  this  work  on  sewage  disposal  for 
State  institutions  if  funds  were  appropriated  for  that  purpose. 
This  case  is  one  of  those  it  has  on  the  list  to  give  immediate 
attention.  The  construction  and  operation  of  sewage  disposal 
plants  for  State  institutions  should  be  under  the  control  of  expert 
sanitarj'  engineers  and  if  an  appropriation  were  made  for  that 
purpose  the  Department  of  Health  would  gladly  take  up  this  work. 

I  am  not  aware  that  any  appropriation  has  been  granted  for 
the  purpose  of  remodeling  this  sewage  disposal  plant  and  I  would 
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recommend  that  the  State  Board  of  Charities  have  such  work 
done  as  is  necessary  to  put  the  premises  in  a  sanitary  condition. 
This  Department  will  be  glad  to  lend  such  aid  as  it  can  in  the 
matter  and  also  the  advice  of  its  expert  sanitary  engineer,  and 
would  be  glad  to  assist  the  officers  having  charge  of  this  institu- 
tion in  bringing  about  a  better  condition. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  May  1,  1907. 

Dr.  Eugene  II.  Porter,  State  Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir  : —  At  your  request  I  beg  to  report  upon  the  question 
of  remodeling  and  improWng  the  present  sewage  disposal  plant 
at  the  Western  House  of  Refuge  for  Women  at  Albion,  Orleans 
county,  for  the  purpose  of  abating  the  nuisance  arising  from  its 
operation  under  present  conditions.  This  report  includes  a  pre- 
liminary estimate  of  cost  for  the  modification  of  the  plant  as  out- 
lined below. 

After  careful  study  of  the  present  plant  I  would  recommend : 

1.  The  conversion  of  the  present  strainer  chambers  into  a  septic 
tank. 

2.  The  conversion  of  the  present  coke  aerating  beds  into  broken 
stone  contact  filters. 

This  plan  of  modifying  the  plant  involves  the  following  changes 
and  improvements: 

1.  The  rearrangement  of  partition  walls  in  the  present  strainer 
chambers  and  an  incrensc  in  the  height  of  some  of  the  outer  walls, 
the  location  of  the  out(»r  walls  of  the  structure  remaining  as  at 
present. 

2.  The  construction  of  a  roof  over  the  septic  tank. 

3.  The  addition  of  inlet  and  outlet  chambers  to  the  septic  tank. 

4.  The  furnishing  of  broken  stone  for  filling  the  filters. 

Together  with  the  addition  of  the  necessary  outlet  pipes,  dis- 
tributing pipes,  valves,  manholes  and  appurtenances  for  the  proper 
operation  of  the  plant. 
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Before  the  work  is  undertaken  detail  plans  should  be  prepared 
after  a  close  survey  of  the  present  plant  has  been  made  and  the 
arrangements  at  the  institution,  with  respect  to  sewerage,  have 
been  determined. 

An  approximate  estimate  has  been  made  of  the  cost  of  remodel- 
ing the  plant  and  it  is  expected  that  such  cost,  exclusive  of  engi- 
neering, will  amount  to  from  $3,000  to  $3,600. 

Respectfully  submitted, 

THEODORE  HORTON, 

Ghfiej  Engineer 


Albany,  N.  Y.,  May  16,  1907. 

Eugene    H.    Porter,    M.D.,    St<hte    Commissioner    of   Health, 
Albany,  N.  Y.: 

Dear  Sir  : —  At  your  request  I  have  made  a  revised  estimate 
of  cost  for  remodeling  and  improving  the  present  sewage  disposal 
plant  at  the  Western  House  of  Refuge  for  Women  at  Albion, 
Orleans  countv,  N.  Y.  This  estimate  is  made  on  the  basis  of  a 
partial  remodeling  of  the  plant,  since  it  is  stated  that  the  fimds 
available  will  not  permit  the  complete  remodeling  of  the  plant 
at  present 

As  noted  in  my  report,  dated  May  1,  1907,  I  should  recom- 
mend : 

1.  The  conversion  of  the  present  strainer  chambers  into  a 
septic  tank. 

2.  The  conversion  of  the  present  coke  aerating  beds  into  broken 
stone  contact  filters. 

The  revised  plan  of  modifying  the  plant  involves  the  following 
changes  and  improvements : 

1.  Cutting  arched  openings  in  the  cross-walls  of  the  present 
strainer  chambers. 

2.  The  addition  of  inlet  and  outlet  chambers  to  the  septic  tank. 

3.  The  furnishing  of  broken  stone  for  filling  the  filters. 
Together  with  the  necessary  outlet  pipe,  distributing  pipes,  valves, 
etc.,  for  the  proper  operation  of  the  plant. 
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The  revised  plan  diflfers  in  the  following  particulars  from  the 
plan  for  which  estimate  of  cost  was  furnished  in  my  report  of 
Alay  Ist: 

(a)  It  is  not  proposed  under  revised  plans  to  construct  a  roof 
over  the  remodeled  septic  tank.  This  omission  prohibits  the  use 
of  the  present  forced  air  draft  pipe  to  the  engine  house  as  a 
ventilating  pipe  to  be  connected  with  the  smoke  stack  at  the 
engine  house,  and  thus  leaves  no  provision  for  removing  and  con- 
suming the  gases  generated  by  bacterial  action  in  the  septic  tank. 
Further,  the  operation  of  the  septic  tank,  if  unroofed,  will  not  be 

as  satisfactorv  as  if  the  tank  were  covered.     These  facts  should 

I' 

be  borne  in  mind  and  a  roof  added  to  the  septic  tank  as  soon  as 
finances  permit. 

(b)  The  remodeling  of  the  present  strainer  chambers  so  as  to 
convert  them  into  a  septic  tank,  consists,  under  the  revised  plan, 
(»f  simply  cutting  arched  openings  in  the  present  cross-walls  in- 
stead of  removing  the  cross-walls;  further,  the  revised  plan  does 
not  provide  for  the  construction  of  two  additional  longitudinal 
walls,  thus  forming  four  compartments  as  in  the  former  plan. 
This  cliange,  while  not  permitting  as  much  flexibility  of  opera- 
tion, is  not  expected  to  materially  alter  the  efficiency  of  the 
so])tic  tank. 

(c)  A  reduction  iu  the  estimated  cost  has  been  effected  by 
planning  to  install  fewer  and  less  expensive  valves  which  are  to 
control  the  flow  through  the  tank. 

(d)  It  is  not  proposed  under  the  revised  plans  to  install,  at 
])reseiit,  the  timed  siphons  which  would  be  necessary  for  the  most 
efficient  c)])eration  of  the  contact  l)eds.  However,  the  siphon 
chambers  should  be  constructed,  as  far  as  possible,  with  such 
installation  in  view,  while  at  present,  and  until  the  need  for 
greater  efticir  ncy  becaus(»  of  larger  sewage  contribution  requires 
the  introdiu'tion  of  timed  siphons,  ordinary  flush-tank  siphons 
mav  be  used. 

In  the  alK)ve,  and  s(»veral  other  respects,  the  preliminary  plan 
has  lK'(n  revisod  so  as  to  call  for  a  lower  cost  of  construction, 
without,  however,  sacrificing  the  essential  features  for  successful 
operation,  exce])t  as  noted  above. 
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The   revised   approximate  estimate   of  cost   amounts  to   from 
$1,100  to  $1,200. 

Respectfully  submitted, 

THEODORE  HORTON, 

Chief  Engineer 


Albany,  X.  Y.,  May  29,  1907. 
Hon.  G.  L.  Heins,  State  Architect,  Albany,  N.  Y,: 

Dear  Sir  : —  I  inclose  herewith  supplementary  report  of  our 
Consulting  Engineer,  covering  revised  estimate  of  cost  for  remod- 
eling and  improving  the  present  sewage  disposal  plant  at  the 
Western  House  of  Refuge  at  Albion,  K".  Y. 

The  first  estimate,  which  amounted  to  $3,500,  covered  more 
extensive  improvements,  such  as  covering  the  septic  tank,  and 
conversion  of  coke  aerating  beds  into  broken  stone  contact  filters. 
The  new  estimate,  while  not  including  many  features  that  are 
essential  to  convenient  and  economical  operation  of  the  plant, 
does  cover,  however,  the  essentials  necessary  to  give  a  satisfactory 
means  of  purification,  and  a  resulting  effluent  that  will  be  non- 
putrescible. 

The  report  explains  fully  the  structural  features  included  in 
the  revised  estimate  of  cost,  and  if  these  changes  are  made,  there 
will  result  a  very  much  better  sanitary  condition  of  the  disposal 
plant  than  now  exists.  I  should  strongly  recommend,  however, 
that  the  complete  modifications,  as  outlined  in  the  first  estimate  of 
cost,  be  carried  out  just  as  soon  as  funds  are  available. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


PROTECTION  OF  PUBLIC  WATER    SUPPLIES 
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EXAMINATION  OF   WATER    SUPPLIES 


BROCKPORT 

Albany,  N.  Y.,  March  27,  1907. 

oiix  LivEBMORE  Hazbx,  Brockpovt,  N.  Y.: 

AB  Sib: — I  beg  to  acknowledge  the  receipt  of  your  letter  of 
h  12th  inquiring  with  regard  to  the  proposed  water  supply  of 
village,  to  bo  taken  from  Lake  Ontario  some  nine  miles 
It  from  Brockport. 

p  question  of  securing  a  pure  water  supply  from  a  large 
ike  Lake  Ontario  is  a  very'  broad  and  important  one.  It  will 
d  primarily  upon  the  amount  of  ])ollution  along  the  lake 
the  proposed  intake,  the  distance  from  the  shore  of  the  loca- 
fi  the  intake,  the  location  of  sewage  outfalls  near  the  intake 
he  effect  of  tides  and  winds  in  carrying  any  sewage  from 
outfalls  out  to  the  intake. 

is.  evidently  quite  impracticable  to  make  recommendations 
rard  to  a  suitable  location  of  intake  for  your  water  supply  or 
?  you  w^ith  respect  to  the  necessity  of  preliminary  filtration, 
ut  a  careful  and  extended  investigation  involving  the  above 
lerations.  Only  suggestions  can  be  given  in  advance  of  such 
igiationa  and  these  I  am  very  glad  to  offer  you. 
r  instance  it  appears  from  the  location  of  villages  along  the 
•io  shore,  that  there  would  be  little  difficulty  in  securing  a 
supply  if  a  intake  was  located  a  consideraWe  distance  from 
bore.  In  other  words,  the  pollution  from  the  villages  is 
iratively  so  small  and  the  distance  comparatively  great,  that 
is  little  likelihood  of  sewage  in  any  dangerous  amounts 
ing  an  intake  favorably  Irx'ated  at  a  considerable  distance 
the  shore. 

regard  to  the  effect  of  the  Ti<x*hester  sewage,  it  is  rather  safe 
r  that  no  sewage  from  the  proposed  ouftfall  for  the  sewajje  of 
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Rochester  could,  even  under  the  most  unfavorable  direction  an< 
intensity  of  wind  action,  reach  your  intake  with  the  location  pre 
posed.  In  fact  float  observations  made  in  the  recent  studies  c 
Rochester  sewage  disposal  indicate  that  under  almost  no  cond 
tions  of  direction  or  intensity  of  wind  could  the  sewage  from  tb 
proposed  Rochester  outfall  reach  the  intake  of  the  Ontario  wate 
company.  It  should  be  said,  however,  that  plans  for  the  Roches 
ter  sewage  disposal  have  not  been  officially  submitted  to  thi 
Department  for  examination  and  it  is,  of  course,  impracticable 
to  express  any  definite  opinion  in  regard  to  them  until  thes< 
plans  are  received  and  examined  and  the  general  question  oi 
sewage  disposal  carefully  studied. 

I  regret  that  this  Department  is  not  in  a  position  to  undertake 
an  investigation  that  would  lead  to  definite  advice  in  the  matter 
of  selection  of  a  pure  water  supply  for  your  village,  but  would 
suggest  that  you  secure  the  services  of  a  competent  engineer  to 
advise  you  with  respect  to  your  new  works.  I  hope,  however, 
that  the  suggestions  above  given  may  be  of  service  to  you  and 
that  if  there  are  other  points  about  which  we  can  give  you  further 
suggestions  or  advice,  you  will  not  hesitate  to  call  upon  me. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


CANASTOTA 

Ithaca,  X.  Y.,  October  8,  1007. 
^li\  E.  H.  Porter,  Commissioner  of  Health,  Albany,  N.  Y.: 

Dkar  Sir: — I  have  the  honor  to  make  the  following  repoi 
U])()u  the  conditions  of  the  Canastota  water  supply,  in  accordano 
with  your  rcijuest  dated  September  27th. 

I  find  that  in  llK)r)-(»,  a  t\^)hold  epidemic  of  some  severit 
was  experi(ncod  in  Canastota.  This  epidemic  was  investigated  b 
Prof.  O.  IT.  Landreth,  then  C-onsnlting  Enginec^r  of  the  Depart 
nient,  and  his  report  is  on  tile  in  the  office.  The  health  officei 
Dr.  Taylor,  has  reported  that  during  the  past* year  he  was  calle 
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ofeBsionally  to  visit  a  patient  iU  with  typhoid  fever,  at  a  house 
Lri[ed  A,  on  map  attached,  and  that,  foreseeing  the  possible 
ect  on  the  water  supply,  he  instigated  such  sharp  and  effective 
assures,  that  no  fever  in  Canastota  followed.  Your  request  was, 
it  I  should  examine  the  watershed  and  report  to  you  on  the 
36ent  conditions  as  tending  to  produce  the  epidemic  of  1905—6 
lin,  and  on  the  possibility  of  improving  the  same. 
The  village  of  Canastota  in  the  town  of  Lenox,  Madison  county, 
8  a  population  of  about  3,500,  with  a  very  slow  rate  of  growth, 
:.:  10  per  cent,  between  1890  and  1900  and  7  per  cent,  in  the 
e  years,  1900  to  1905.  The  present  water  works  sysrtem  was 
ilt  in  1885,  under  the  engineering  direction  of  Mr.  E.  D. 
tialley.  The  collecting  system  consists  of  an  (unknown)  num- 
r  of  feet  of  six-inch  cement  pipe,  intercepting  and  collecting 
e  underground  water  as  it  comes  out  of  the  lime  rock  about  five 
lies  southweett  of  Canastota.  The  water  thus  intercepted  is 
med  immediately  into  an  open  ditch  or  creek  in  which  it  flows 
iataiice  of  about  two  miles  to  the  reservoir.  From  the  reservoir 
''  flow  is  by  a  cast  iron  pipe  directly  to  the  village 
Fhere  are  two  sources  of  danger  to  be  apprehended,  viz. :  from 
houses  scattered  over  the  watershed,  draining  directly  or  in- 
sctly  into  the  stream,  and  from  the  L.  V.  R.  R.,  whose  tracks 
through  the  area.  There  is  also  the  annoyance  and  discomfort 
to  the  fact  that  the  open  ditch  or  stream  in  its  course  flows 
mgh  plowed  ground  so  that  the  water  in  the  reservoir  is  usually 
>id  from  the  large  amount  of  clay  carried  in  suspension.  The 
h  has  one  large  tributary  during  the  two-miles'  flow,  and  a 
iber  of  smaller  ones,  so  that  the  water  which  starts  as  ground  11 

5r  is  well  mixed  with  surface  water  before  it  reaches  the  reser- 
Nor  is  this  probably  altogether  an  evil,  for,  although  with- 
any  analysis  for  confirmation,  I  believe  that  the  ground  water 
i  the  spring  house  is  very  hard  and  that  the  admixture  of 
«ice  water  reduces  this  hardness  considerably.  | 

te  entire  question  is  reducible  to  three  direct  problems: 

How  to  remove  the  domestic  pollution  which  now  contami- 
*s  the  water. 

-    How  to  remove  the  turl>idity,  which  is  very  persistent,  and 
cl  arouses  unfavorable  comment  continuallv. 
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3.  How  to  devise  improvements  for  solving  one  and  two,  which 
shall  not  decrease,  but  rather  increase,  the  daily  volume  of  water. 

The  firait  suggestion  naturally  made  under  the  circumstances 
is  that  the  wpter  from  the  springs  be  carried  through  the  pait 
of  the  valley  where  contamination  is  most  to  be  feared  in  a  pipe. 
But,  the  pipe  to  be  efficient  would  have  to  extend  the  entire  dis- 
tance at  a  cost  of  nearly  $10,000,  and  giving  a  supply  which 
apparently  would  be  inadequate.     According  to  the  statement  of 
the  present  superintendent  there  have  been  times  when  the  com- 
bined flow  of  surface  and  spring  water  was  not  enough  for  the 
village.    Certainly  during  a  portion  of  the  past  summer  the  reser- 
voir level  gradually  decreased  showing  the  flow  to  be  insufficient 
without  storage.     The  possibility  of  removing  all  contaminating 
influences  from  the  watershed  is  remote,  as  there  are  some  fifteea 
houses  directly  on  the  banks  of  the  main  stream  draining  into 
the  creek,  and  the  L.  V.  R.  R.  trains  run  for  a  distance  of  two 
miles  between  ditches  emptying  into  the  stream  so  that  the  possi- 
bility of  contamination  from  the  railroad  train  closets  is  greet 
The  ploughed  ground  from  which  the  tuitidity  comes  is  near 
the  reservoir  with  no  p>ossibility  of  excluding  the  drainage  there- 
from.    All  possible  improvement  made  on  the  physical  conditions 
of  the  watershed  cannot  deliver  a  safe  water  —  and  therefore, 
I  am  convinced  that  it  is  not  possible  to  look  to  water  rules  for* 
the  entire  safety  of  the  water. 

There  are  two  other  streams  in  the  vicinitv,  the  waters  of  which 
can  be  brought  to  the  reservoir  (or  into  the  pipe  line  to  the  vil- 
lage) so  that  there  is  an  ample  supply  in  sight  even  when  the 
present  supply  becomes  too  small,  and  any  improvements  now 
inaugurated  will  be  of  permanent  value. 

I  recommend,  therefore,  for  the  benefit  of  the  water  supply 
of  Canastota  and  for  the  future  inmiunity  from  disease  of  her 
citizens,  that  a  filter  plant,  using  a  coagulant,  be  designed  for 
use  with  the  ])rcsent  plant.  I  believe  that  the  present  basin  should 
be  used  for  a  sedimentation  basin,  and  that  a  by-pass  should  be 
provided  wherel>y  water  in  time  of  storms  may  he  carried  around 
the  reservoir. 

• 

In  this  way  the  reservoir  water  would  always  be  kept  clear 
aiul  the  ra])id  clogging  of  the  filter  ])revented.     I  believe  that  the 
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type  of  filter  selected  should  be  the  gravity  type  of  rapid  filter, 
using  air  as  a  cleaning  or  washing  agent.  The  plant  has  an  in- 
come of  less  than  $4,000  and  this  is  not  sufficient  for  running 
expenses  so  that  a  balance  has  to  be  made  up  by  taxation.  Under 
these  conditions  it  seems  unfortunate  that  any  large  sum  should 
have  to  be  added  to  the  constructive  account,  the  same  requiring 
mn  additional  yearly  levy  for  maintenance. 

I  believe  that  a  constant  menace  to  the  health  of  the  residents 
of  Canastota  exists,  until  the  filter  plant  is  installed,  and  that 
such  installation  is  the  ^cheapest  method  of  improving  present 
conditions.  I  recommend  that  an  immediate  and  detailed  inspec- 
tion of  the  houses  on  the  watershed  b3  made,  and  that  the  rules, 
said  to  have  been  adopted  by  the  State  Board  of  Health  some 
years  ago  be  strictly  enforced. 

I  recommend  that  the  L.  V.  R.  R.  be  notified  that  they  are 
required  for  all  trains  to  keep  all  toilet  or  closet  doors  locked 
between  the  stations  of  Blakeslee  and  Clockville.  I  recommend 
that  the  immediate  possibility  of  improvins:  the  present  water 
by  diverting  storm  water  and  using  sulph.  of  alumina  in  the 
present  reserN'oir  be  suggested  to  the  water  board  of  Canastota. 

Respectfully  submitted, 

H.  N.  OGiDEN, 
AssiMant  Samtary  Engineer 


Albany,  X.  Y.,  Decemher  31,  1907. 

r.  William  Taylor,  Health  Officer,  CanaMoia,  JV.  Y.: 

Dear  Sir: —  The  question  of  the  condition  of  the  water  supply 
Canastota,   and  of  the  health  of  the  residents  that  have  to 
depend  upon  this  supply  for  their  daily  needs,  is  a  matter  that 
^as  been  under  serious  consideration  by  me  for  several  months, 
^nd  I  am  pleased  to  say  that  a  report  of  our  Assistant  Engineer, 
T^rof.  H.  X.  Ogden,  upon  his  investigation  of  the  sanitary  con- 
ditions of  this  watershed,  is  completed  and  is  iK'ing  sent  to  you 
hereJirith. 

The  conditions  upon  the  watershed,  as  found  by  Prof.  Ogden, 
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are  such  as  to  readily  explain  the  continued  recurrence  of  typhoi 
fever  in  your  village.  The  report  covers  the  specific  and  genert 
information,  leading  to  the  conclusion  that,  if  your  village  is  to  1: 
protected  against  the  present;  and  increasing  danger  of  typhoi 
fever  and  other  infection  of  your  water  supply,  some  measuri 
must  be  taken  at  once  to  guard  the  supply. 

The  means  by  which  this  protection  of  your  supply  can  1 
gained  are  clearly  set  forth  in  Prof.  Ogden'^  report,  and  the  suj 
gestions  and  recommendations  contained  therein  I  concur  in.  I 
the  matter  of  the  L.  V.  R.  R.  the  question  of  requiring  the  con 
pany  to  lock  all  toilet-room  doors  on  trains  passing  between  Blake 
lee  and  Clockville  will  be  at  once  considered  by  me,  and,  if  I  fin 
that  under  the  Health  Law  it  is  both  possible  and  practicable  1 
have  instituted  and  enforced  the  custom,  I  will  take  such  steps  c 
issue  such  orders,  and  will  bring  it  about. 

I  shall  be  pleased  if  you  will  kindly  advise  me  at  an  earl; 
date  as  to  what  action,  if  any,  has  been  taken  by  your  board,  o 
the  village  trustees,  in  carrying  out  these  ;much  needed  improve 
ments  to  your  water  supply.  I  shall  also  be  pleased  to  give  yo 
any  additional  information  or  advice,  not  contained  in  the  accon 
panying  report,  that  it  is  possible  for  me  to  give  you,  if  you  i 
request  it. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


HUDSON 

Hudson,  K  Y.,  July  12,  1907. 

State  Department  of  Health,  Albany,  N,  Y.: 

Gentlemen  : —  At  the  last  regular  meeting  of  the  board  ( 
public  works  of  the  city  of  Hudson,  the  superintendent  of  publi 
works,  Mr.  Robert  J.  Harding,  was  directed  to  confer  with  yoi 
Board  and  report  relative  to  water  supply  of  the  city  of  Hudsoi 
The  question  to  be  decided  is  whether  or  not  a  division  of  tl 
filter  at  the  reservoir  in  the  citv  of  Hudson  into  two  units 
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necessary  in  order  to   comply   with  the   requirements  of  your 
Board. 

Will  you  kindly  advise  me  as  to  what  decision  your  Board 
reaches  upon  that  question  so  that  I  may  be  in  possession  of  such 
information  before  the  August  meeting  of  the  board  of  public 
works,  which  will  be  held  on  the  first  day  of  August.  I  regret 
troubling  you  in  this  matter,  but  I  feel  that  the  duty  I  owe  to 
the  people  of  the  city  of  Hudson  necessitates  the  same. 

Thanking  you  for  your  courtesy  and  your  past  favors,  I  remain. 

Very  truly  yours, 

R  MONELL  HERZBERG 


Albany,  N".  Y.,  July  15,  1907. 
^r.  R.  M.  Hebzbebg,  542  Warren  street,  Hudson,  N.  Y. : 

D£AB  Sib/ —  Superintendent  of  public  works,  Mr.  R.  J.  Hard- 
ing, was  in  the  office  in  conference  with  our  engineer  on  Friday 

The  representation  made  by  Mr.  Harding  was  to  the  effect  that 

^^lile  the  division  of  the  filter  into  two  units  as  you  have  sug- 

S"^ted,  is  a  desirable  addition  to  the  filter  plant,  the  present  time 

^-^    not  a  fitting  one  for  the  construction  of  such  a  wall.     It  appears 

^-**oin  his  statement  that  the  sand  layer  in  the  filter  has  become 

^^^^ry  much  reduced  and  that  it  would  be  necessary  in  the  near 

^^^^ture  to  provide  additional  filter  material. 

From  our  standpoint,  therefore,  it  would  seem  wise  to  defer 

^-*^^  construction  of  the  division  wall  until  a  time  of  year  when 

^*^^  amount  of  organic  matter  in  the  water  and  the  danger  from 

^  ^^  ing  unfiltered  water  is  less  than  in  the  summer  months  and  to 

^       lime  when  the  substitution  or  addition  of  new  filter  material 

^*^^y  be  made.     It  would  evidently  be  for  the  best  interests  of  the 

^"^"ty  to  have  both  operations  done  at  once  and  if  you  can  arrange 

to   have  this  work  carried  through  this  fall  the  Department  will 

^^oiisider  the  interests  of  the  city  of  Hudson  well  looked  after. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  HealtK 


y  .  - 
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Hudson,  X.  Y.,  September  6,  1907. 
Dr.  EuoENK  Porter,  State  Health  Commissioner,  Albany,  N.  F.: 

Dear  Sir  : —  1  am  enclosing  you  a  copy  of  a  letter  from  Mr. 
Allen  Hazen  giving  the  Commission  advice  relative  to  the  filter 
of  our  water  system,  as  a  result  of  an  examination  made  by  him. 

It  is  the  intention  of  the  Commission  of  Public  Works  to  foDow 
his  directions  if  suitable  and  agreeable  to  you. 

Yours  very  truly, 

ROBERT  J.  HARDING, 

Supetintendent  of  Public  Works 


New  York  City,  August  15,  1907. 

Mr.  Robert  J.  Hakdinu,  Superiniendeut  of  Public  ^Yorks,  Hud- 
son, N.  Y.: 

Dear  Sir: —  Yesterday  I  spent  with  you  going  over  your  filter 
and  waterworks,  and  advising  you  regarding  the  same,  and  I  ti» 
writing  this  to  coniirm  the  most  important  points  upon  which  I 
gave  you  such  advice. 

The  matters  that  I  advised  are  as  follows: 

1.  Dividing  filter. —  It  will  not  pay  to  divide  the  filter  into 
two  parts.  If  the  filter  was  being  built  new  I  would  by  all  meft^^ 
build  it  in  two  parts,  but  in  your  present  condition  the  expeU^ 
of  dividing  it  is  not  warranted. 

2.  Gravel  and  underdrains, —  The  underdrainage  system.  aiJ 
gravel  seems  presumably  to  be  in  good  order.  That  being  th 
ease  I  would  not  incur  any  expense  in  digging  this  up  and  reeor 
structing  it  at  this  time,  but  after  removing  the  top  and  dirtiee 
part  of  the  present  sand  layer  T  would  put  on  new  sand  to  th 
required  depth. 

*\,  New  sand. —  Xew  sand  is  required.  There  ia  not  enoug 
sand  now  in  the  filter  and  the  sand  there  is  not  of  very  goo 
quality.  The  sand  to  be  added  should  be  washed  and  should  met 
standard  specifications  for  size,  and  should  be  frqe  from  lim< 
The  local  bank  sands  probably  all  contain  lime.  This  you  ca 
easily  determine  by  testing  them  with  hydrochloric  acid.  San 
for  the  Albany  filters  was  obtained  from  the  Hudson  river  a  shoi 


State  Dspastment  of  E^ullth.  225 

distance  above  Hudson.  This  sand  is  free  from  lime  and  there 
are  deposits  from  which  sand  can  be  obtained  which  can  be 
washed  so  as  to  make  perfectly  satisfactory  filter  sand.  It  would 
be  possible  to  get  Long  Island  sand  of  good  quality.  This  also 
vould  require  washing.  The  cost  of  Long  Island  sand  we  esti- 
mated roughly  as  follows : 

Delivered  at  dock,  per  cubic  yard $1  00 

Hauled  up  the  hill. 75 

Washing  and  placing 25 

Total $2  00 

Scow  measurement  and  10  per  cent,  loss  by  washing  and 

and  shrinkage    25 

* 

Total  cost  per  cubic  yard  in  filter $2  25 


This,  of  course,  is  a  very  rough  estimate.  I  should  consider 
the  minimum  amount  of  sand  to  be  replaced  at  three  feet,  which 
^^  would  require  about  2,500  cubic  yards.  If  you  have  a  chance  to 
get  samples  of  local  sand  dredged  from  the  river,  representing 
the  materials  which  you  could  get  cheaply,  they  may  be  sent  to 
this  oflSce  and  we  can  tell  you  whether  they  would  do  for  stock. 

4.  Sand  washer. — A  modem  sand  washer,  designed  to  operate 
^tisfactorily  with  about  forty  pounds  water  pressure,  should  be 
^^talled.     We  could  give  you  a  design  for  such  a  washer.      The 
^^t  of  the  washer  erected  probably  would  not  exceed  $500. 

5.  Aerator. —  Install  an  aerator  at  the  filters  so  that  the  water 
^^^ing  to  them  can  be  aerated  by  some  of  the  surplus  head. 
'Apparently  this  can  best  be  done  by  tapping  the  pipe  coming  to 
^^  filters,  back  of  the  gate,  and  making  an  8-inch  or  10-inch  con- 
"^^tion  thereto,  which  connection  would  supply,  first,  a  nozzle 
^^scharging  to  the  filters,  and  second,  the  sandwasher,  each  con- 
^^olled  by  appropriate  gates.  The  aerator  cannot  be  used  in 
'^^nter,  and  the  old  outlet  would  have  to  be  used  to  bring  the 
^^ter  up  to  the  usual  level  before  the  aerator  could  be  started. 

6.  Masonry  at  the  inlet. —  Out  away  the  masonry  at  the  inlet 
so  that  the  top  will  not  be  higher  than  the  lowest  sand  line,  and  use 

8 
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brick  or  stone  to  build  it  up  as  needed  to  keep  it  nearly  up  to  t 
sand  line.  The  top  of  the  masonry  should  never  be  higher  thi 
the  sand  line. 

7.  Gravel  about  inlet. —  Dig  up  all  the  gravel  to  the  bott<: 
about  the  inlet  and  place  fine  gravel  over  the  coarse  gravel,  on 
slope  so  that  the  sand  will  not  have  an  opportunity  to  subsequent 
work  into  the  coarse  gravel  or  stones,  and  then  refill  the  spa 
about  the  inlet  with  sand.  The  sand  should  rest  on  the  floor  i 
two  feet  about  the  inlet,  and  may  then  come  up  to  such  slope 
the  gravel  will  stand. 

8.  Pipe  from  water  above  sand  to  gate  chamber. —  There  i; 
pipe  from  the  water  in  the  filter  above  the  sand  to  the  gate  cha 
ber.  Take  off  the  gate  on  this  pipe  and  put  on  a  flange  or  cj 
There  should  be  no  use  for  this  gate. 

9.  Weir. —  Out  out  the  masonry  dividing  wall  between  the  t 
chambers  in  the  gate  house,  removing  the  castiron  frame,  or  a  p; 
of  it,  if  necessary,  and  set  a  permanent  standard  weir  in  ceme 
so  that  the  crest  of  the  weir  will  be  between  five  an.d  five  a 
a  half  feet  below  the  ordinary  level  of  the  water  upon  the  filt€ 

10.  Rate  of  flow  gauge. —  Set  a  6-inch  pipe,  with  open  end 
the  water,  in  the  upper  chamber,  and  put  in  it  a  float  carryinj 
marker  to  show  the  rate  of  discharge  on  a  suitable  scale.  Cal 
lations  can  be  made  and  the  scale  graduated  to  show  millions 
gallons  per  day.  It  will  then  be  possible  to  regulate  the  coni 
gate  to  give  any  desired  rate  of  discharge,  and  to  modify  the  sai 
and  the  results  will  be  at  once  indicated  without  waiting  to 
whether  the  reservoirs  rise  or  fall  with  the  changed  conditions. 

11.  Loss  of  head  gauge. —  Install  two  other  6-inch  pipes,  w 
caps  to  make  the  bottoms  water-tight,  and  with  %-inch  connecti( 
to  (1)  the  flange  on  the  pipe  coming  through  the  wall,  indicati 
the  level  of  the  water  above  the  sand;  and  (2)  -from  the  m> 
effluent  pipe  back  of  the  control  gate,  indicating  the  level 
water  in  the  underdrains  of  the  filter.  These  two  floats  she 
be  connected  by  suitable  wires  to  a  differential  gauge,  showing 
loss  of  head. 

12.  Selection  of  source  of  water. — You  have  pipes  so  that  ; 
can  apply  water  to  the  filters  drawn  either  from  the  New  Fc 
inlet  or  from  the  impounding  reservoir.   The  water  in  the  impou 
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ing  reservoir  had  a  very  vigorous  growth  of  algae  in  it  yesterday. 
This  growth  clogs*  the  filter  sand  and  makes  frequent  cleaning 
Deeessary,  and  you  are  also  in  danger  of  having  trouble  with 
tistes  and  odors  in  the  water  from  it.  I  would,  therefore,  plan, 
during  such  periods  of  growth,  to  by-pass  this  reservoir  and  to 
draw  water  as  far  as  possible  from  New  Forge.  The  reservoir 
water,  however,  is  safe  from  the  standpoint  of  possibility  of 
disease  producing  germs,  and  I  would  arrange  to  use  that  after 
leinr  storms,  when  the  New  Forge  water  would  be  most  likely 
to  contain  contamination  of  this  kind. 

13.  Use  of  raw  water  during  construction. — ^With  only  one 
unit  it  will  be  necessary  to  supply  the  city  with  raw  water  for  a 
week  or  perhaps  longer  while  the  surface  is  being  prepared  and 
new  sand  is  applied.  I  think  the  work  could  be  done  in  this 
length  of  time  if  all  preparations  were  made  in  advance  and  a 
good  deal  of  the  sand  secured  and  washed  before  the  resanding 
was  commenced.  I  am  satisfied  that  the  quality  of  the  water 
is  such  that  with  the  selection  of  a  suitable  time  for  doing  this, 
»nd  due  care  in  all  respects,  it  will  be  perfectly  safe  to  supply 
the  city  with  raw  water  while  this  is  being  done.  In  fact,  I 
Wiere  that  the  quality  of  the  water  drawn  from  this  source  is 
letter  than  that  from  many  of  the  public  water  supplies  of  the 
State  at  the  present  time. 

I  would  by  all  means  apply  the  additional  sand  to  the  filter 
without  undue  delay  and  give  every  attention  to  keeping  it  in 
efficient  service.  It  greatly  improves  the  quality  of  your  water, 
*nd  is  a  most  useful  and  important  part  of  your  plant. 

I  inclose  analyses  of  two  samples  of  sand  which  I  brought  down 
Werday.      I  also  inclose  account  for  services. 

Very  truly  yours, 

ALLEN  HAZEX 


Albany,  K  Y.,  Ocfoher  5,  1907. 

^^'^^  Robert  J.  Harding,  Superintendent  of  Public  Worlcs,  Hud- 
son, N.  Y.: 

Dear  Sir: — Replying  further  to  your  letter  of  September  6th, 
'**  ^hich  you  inclose  a  copy  of  a  report  of  Mr.  Allen  Hazen  upon 
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the  improvements  to  the  sand  filtration  plant  of  your  water  sys- 
tem, I  beg  to  say : 

I  am  very  pleased  to  note  that  you  have  secured  the  services  of 
a  well-recognized  expert  for  so  important  an  improvement,  and 
after  reading  the  report  of  Mr.  Hazen  I  am  pleased  to  say  that 
I  thoroughly  approve  of  it  on  the  whole.  As  stated  to  you  in 
previous  correspondence,  however,  it  is  quite  essential  that  cities 
and  towns  in  this  State  be  protected  at  all  times  from  possible 
infection,  and  that,  as  I  pointed  out  to  you  before,  and  Mr.  Ilazen 
again  points  out  in  his  report,  there  will  be  times  when  unfiltered 
water  will  have  to  be  supplied  to  the  residents  of  your  city. 

These  periods  would  occur  not  only  at  the  time  suggested  by 
Mr.  Hazen  in  his  report,  during  the  period  of  construction,  but 
would  also  occur  at  times  when  the  single  unit  would  have  to  he 
cleaned.  These  periods  might  come  frequently  at  certain  seasons 
of  the  year  and  at  such  times  it  will  be  necessary  to  supply  the 
city  with  raw  water  from  your  storage  reservoir  or  from  the 
stream.  It  is  also  possible  that  in  the  future  there  might  be 
other  occasions  in  addition  to  that  of  cleaning  when  a  single  unit 
might  necessarily  be  out  of  service. 

I  would,  therefore,  in  again  calling  attention  to  this  import- 
ant feature  and  while  realizing  the  economic  considerations 
suggested  by  Mr.  Hazen  as  to  the  filter  being  old  and  not  war- 
ranting any  improvements  except  those  of  the  most  urgent  kind, 
emphasize  the  importance  of  protecting  your  water  supply  at  all 
times,  and  since  your  filter,  old  as  it  is,  may  be  used  for  a  great 
many  years,  point  out  the  desirability  of  having  more  than  one 
unit. 

While  not,  therefore,  urging  the  division  wall  against  the  advice 
of  your  expert,  Mr.  Hazen,  I  hope  that  your  city  will  have  funds 
sufficient  to  so  alter  or  extend  your  plant  that  it  may  be  operated 
so  as  to  supply  filtered  water  to  your  citizens  at  all  times. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 
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sketch)  from  which  water  is  pumped  into  the  reservoir.  It  is 
stated  that  the  well  is  about  fifty  feet  deep  in  gravel,  and  that,  in 
driving,  it  passed  through  two  strata  of  clay.  The  man  in  charge 
of  the  water  system  reported  that  he  had  pumped  once  or  twice 
through  the  summer,  and  that  since  October  7th  he  had  not 
pumped.  Unless,  therefore,  the  well  had  become  suddenly  in- 
fected, there  is  no  cause  of  the  fever  in  the  method  of  supply, 
that  is,  the  sudden  introduction  of  well  water  could  not  have 
caused  the  outbreak,  particularly  since,  as  pointed  out  above, 
only  two  families  supplied,  out  of  five  hundred,  are  affected. 

It  is  said,  however,  that  a  chemist  of  Watertown,  whose  family 
are  residents  of  Moravia,  has  from  personal  interest  often  exam- 
ined the  city  water  and  has  frequently  found  colon  bacilli  thereii^? 
and  that  his  mother,  on  account  of  her  son's  warnings  habitual^S 
boils  the  city  water.  The  results  of  an  examination  of  the  ci^l 
water,  spring  water,  and  well  water  separately,  are  given  on  tJ^ 
attached  sheets,  the  comments  of  the  director  of  the  laboratox" 
being  attached,  also  analysis  of  the  chemist  just  referred  to. 

Milh  Supply 

There  are  four  milkmen  supplying  milk  to  residents  of  MoravL  ^ 
but  of  the  cases  noted  on  the  map,  three  only  had  milk  from  tfci 
same  man.  The  Thomas  case  had  milk  from  their  own  cow,  tfci 
families  outside  the  village  all  had  dairies,  and  milk  from  thr- 
own herds,  the  Parkhurst  family  had  milk  from  a  neighb^ 
(Adams),  the  Fox  boy,  the  Fowler  girl,  and  the  Whipple  case  ^ 
had  milk  from  a  milkman  named  Aspel ;  but,  in  view  of  the  f^ 
that  the  Fox  boy  was  taken  ill  on  July  14th,  and  that  no  otl^ 
case  occurred  until  October  10th,  and  that  it  is  probable  that  tf ' 
Whipple  case  was  contracted  before  coming  to  Moravia;  and  i 
view  of  the  fact  that  Aspel  lias  the  longest  route,  I  think  that  th 
possibility  of  a  milk  infection  can  be  eliminated.  At  the  same  time 
it  is  worth  noting  that  Aspel  in  the  summer  purchased  part  of  hia 
supply  from  the  Robinson  farm,  north  of  the  village  (sec  mapV 
and,  although  the  heal^h  officer  prohibited  this  as  soon  as  fevei 
was  found  to  exist  there,  the  cases  in  the  village  might  possibly 
have  come  through  the  milk  from  the  same  source  as  those  or 
the  "Robinson  farm. 


Ftatnfall  in  inches    per  VVeek 
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Atmospheric  Conditions 

il  enquiry  was  made  as  to  food,  which  might  have  been 
such  as  oysters,  celery,  etc.,  but  no  common  source  of 

was  to  be  found.  There  is,  however,  a  most  striking 
ice  in  the  fact  that  all  the  patients  except  the  Fox  boy 
en  sick  within  a  few  days  of  October  12th.  There  seems 
cause  for  such  coincidence  except  in  the  atmospheric  con- 

The  month  of  August  was  an  unusually  dry  month,  the 
ifall  as  recorded  at  the  office  of  the  United  States  Weather 
it  Cortland  being  37  hundredths  of  an  inch,  3.68  inches 
e  normal,  the  average  August  rainfall  for  the  past  40 
that  station  being  4.05  inches  (see  diagram).  The  effect 
as  to  lower  the  ground  water  level  generally,  a  fact  which 
all  the  wells  of  that  vicinity.  The  first  week  in  Sep- 
leavy  rains  began,  lasting  through  the  month,  the  rain- 
g  .9  of  an  inch  greater  than  the  normal.  The  effect  of 
y  rain  following  the  drought  would  naturally  be  to  wash 
•ough  the  soil  any  contaminating  influences  which  might 
:o  be  there.  With  this  possibility  in  mind  it  is  interest- 
)te  the  following  possibilities  of  contamination. 

Possible  Sources  of  Contamination 

'homas  well  is  shallow,  only  about  twenty  feet  deep,  and 

mas   privy  vault  is.  only   about   ten  feet  distant.     Mrs. 

the  patient,  has  been  suffering  and  under  the  doctor's 

diarrhoea  throughout  the  summer.     In  the  next  house, 

"  X  "  has  been  living  a  woman  who  contracted  typhoid 

Niagara  Falls  in  the  spring  (convalescent  in  April),  and 

said  by  one  of  the  local  physicians,  who  was  questioned 

e  case,  to  be  a  "  chronic  carrier." 

•"owler  well,  also  about  twenty  feet  deep,  is  in  the  midst 
cesspools,  none  more  than  200  feet  distant,  two  of  which 
averted  into  their  present  use  from  old  wells.  They 
3  probably  extend  into  the  same  stratum,  and  could  very 
stribute  infection.  It  appears  that  ro>ident  in  an  adjoin- 
\e  marked  "  X  "  was  ill  with  typhoid  fever  a  year  ago,  the 
?ing  connected  with  one  of  the  cesspools  above  referred  to. 
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The  Eobinson  well  is  known  to  have  been  contaminated  with 
surface  water,  and  this  past  summer,  date  iinknown,  Mr.  Sobin- 
son  built  up  a  small  ridge  above  the  well  to  divert  the  surface 
water  from  bam  and  privy  reaching  the  well.     It  further  appears 
that  the  hired  man  was  taken  ill  with  typhoid  fever  a  year  ago, 
and  was  ill  for  some  days  at  the  Eobinson  farmhouse  before  beins* 
placed  under  the  care  of  a  physician.     It  is  of  further  interest  tc^ 
find  that  Mrs.  Eobinson  has  been  afflicted  during  the  summec- 
with  severe  diarrhoea  so  that  she  has  been  treated  by  her  phy — 
sician.     The  Alley  case  is  plainly  from  the  same  source  as  th^ 
Eobinson  family  since  he  had  been  working  there  at  the  time  oC 
the  infection. 

The  well  at  the  Eosenkrantz  farm  is  about  fifteen  feet  from- 
privy,  fifty  feet  from  barn  and  about  nineteen  feet  deep.     Mrs. 
Eosenkrantz  was,  in  the  early  summer,  treated  by  her  physiciaxi 
for  chronic  diarrhoea,  the  attack  lasting  about  two  months. 

The  Parkhurst  family,  using  city  water,  were  not  exposed  to 
these  conditions  in  Moravia,  but  the  three  patients,  about  eightee:» 
days  before  being  taken  sick,  had  together  spent  Sunday  in  Scipio 
village,  about  eleven  miles  from  Moravia,  and  drank  well  wate^ir. 
I  was  informed  that  there  had  been   in  Scipio  in  years  pa  ^^ 
numerous  cases  of  typhoid  fever,  and  while  I  could  get  no  defini  ^^ 
information  as  to  more  recent  sickness,  the  fact  that  typhoid     -*" 
apparently  endemic  there  is  highly  suggestive. 

The  conditions  at  the  Whitman  farm  and  at  Dates  farm,  frc^^ 
which  the  Whipple  case  came,  I  was  not  able  to  investigate  per 
sonally,  nor  could  I  get  any  information  concerning  them. 

Ill  the  matter  of  the  possibility  of  the  infection  of  groun  ^ 
water  by  surface  pollution,  the  following  may  be  quoted.  (Savag^ 
on  "  The  Bacteriological  Examination  of  Water  Supplies  "  pag^^ 
53.) 

"  It  is  obvious  that  if  the  rate  of  addition  of  these  excretal 
organisms  is  not  higher  than  the  rate  of  purification,  the  soil  can 
act  for  an  indefinite  period  as  an  efficient  filter,  preventing  the 
access  of  harmful  organisms  to  the  water  supply.  The  factors 
which  can  upset  such  an  equilibrium  are  readily  recognizable: 

(1)  The  addition  of  the  excretal  matter  may  be  so  abundant 
that  the  soil  cannot  purify  itself  rapidly  enough,  and  becomes 
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loaded  with  organisms^  which  are  then  washed  into  the  water 
supply. 

(2)  The  rain-fall  may  be  excessive,  thus  washing  the  bacteria 
through  the  soil  into  the  subsoil  before  the  antagonism  of  the  soil 
bacteria  has  had  time  to  play  its  part." 

Savage  also  quoted  experiments  made  in  Turin,  where  character- 
istic bacteria  were  placed  on  the  ground  surface  and  by  heavy 
rains  were  washed  through  eight  feet  of  soil,  appearing  at  the  city 
taps  from  the  underdrains  at  the  end  of  30  days,  the  rain  lasting 
eighteen  days. 

Eobertson  (Sr.  Med.  Jour.  Jany.  8-1898)  wa^  able  to  recover 
bacillus  from  soils  treated  with  weak  organic  solution  over  300 
dajs  after  the  original  inoculation  with  the  typhoid  bacillus. 

There  are  also  many  experiments  which  indicate  that  the  length 
of  time  which  bacteria  may  survive  is  much  less  than  this,  but 
tile  very  discordance  of  the  experiments  shows  the  possibility  of 
a  prolonged  existence  of  the  typhoid  germ  in  soils  of  suitable  tem- 
perature and  moisture.  Many  experiments  are  available  to  show 
that  the  effect  of  rain  is  to  carry  bacteria,  placed  on  the  surface, 
down  into  the  lower  strata  of  the  soil. 

In  view  of  the  local  conditions,  and  of  the  possibilities  just 
^oted,  I  am  of  the  opinion  that  the  coincidence  of  the  cases  in  and 
^^ound  Moravia  was  due  to  polluted  well  supplies,  the  pollution 
*^Giiig  an  exceptional  condition  due  to  a  preceding  drought,  fol- 
lowed by  a  prolonged  rain  acting  on  a  polluted  surface. 

-Appended  herewith  will  be  found  a  copy  of  notes  made  on  each 
^^  •'^€  referred  to  above. 

Respectfully  submitted, 

H.  N.  OGDEX, 

Special  Assistant  Enr/ineer 


Ithaca,  N.  Y.,  Novemher  15,  1907. 

C.  F.  Brandow,  M.D.,  Moravia,  N.  Y,: 

Dear  Sir: — Replying  to  your  letter  of  November  11th,  ad- 
dressed to  Dr.  Porter,  State  Commissioner  of  Health,   and  by 
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him  referred  to  me,  I  have  to  advise  you  that  the  law  gives  to  the 
State  Department  of  Health  no  authority  to  require  any  oommu- 
nity  to  build  water  works  or  sewers,  or  to  change  existing  systems, 
The  only  supervision  which  the  State  Department  of  Health  can 
exercise  in  the  matter  of  water  supply  is  through  the  establishment 
of  rules  for  the  protection  of  the  water-shed  from  which  the 
supply  is  taken,  which,  even  if  asked  for  and  put  into  effect  in  this 
case  would  not  cover  the  point  you  refer  to.  The  local  board  of 
health,  under  the  law,  has  no  jurisdiction  in  the  matter  of  the 
water  supply  except  in-so-far  as  it  may  offer  advice.  It  has  cer- 
tainly no  authority  to  order  the  water  company  to  discontinue  its 
supply,  or  a  portion  of  its  supply,  even  if  the  board  feel  so  in- 
clined. Property  rights  must  always  be  respected  as  long  as  tLe 
use  of  property  is  such  as  not  to  become  an  open  and  public  nui- 
sance. 

No  one  is  obliged  to  use  a  city  water,  and  everyone  using  it  does 
so  of  his  own  volition  and  at  his  own  peril.  The  local  board  of 
health  may  advise  everyone  in  the  community  to  boil  the  village 
water  supply,  but  cannot  compel  them  to  do  so  unless  they  wish. 

With  this  explanation  of  the  conditions,  you  will  see,  I  think, 
that  your  only  hope  consists  in  such  a  public  agitation  as  will  per- 
suade the  water  company  to  close  the  well  and  develop  spring 
water  in  more  quantity. 

I  have  received  no  statement  as  to  the  analyses  of  the  two  source? 
to  which  you  refer  and  am  not  prepared  to  say  that  the  abo^^ 
procedure  on  the  part  of  the  water  company  is  a  desirable  one. 
have  only  endeavored  to  point  out  to  you  how  the  conditions 
which  you  complain  may  be  relieved. 

Very  respectfully, 

H.  N.  OGDEN, 
Special  Assistant  Engineer 


\ 


Ithaca,  If.  Y.  November  15,  1907. 

Dr.  G.  W.  Dodge,  Moravia,  N.  Y.: 

Dear  Sir: — By  direction  of  Dr.  Porter,  State  Commissioner 
of  Health,  I  am  sending  you  herewith  a  copy  of  my  report  on  the 
probable  causes  of  the  recent  typhoid  fever  outbreak  in  Moravia. 
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There  seems  to  be  nothing  more  that  the  local  health  board  can 
do  in  the  matter,  nor  does  it  seem  possible  for  the  local  board  to 
supervise  water  supplies  outside  the  village  limits  in  a  community. 
AVhere  cesspools  furnish  the  only  method  of  sewage  disposal,  wells 
sunk  into  the  same  water-bearing  strata  must  be  viewed  with  grave 
suspicion,  and  you  would  do  well  to  advise  all  users  of  wells  in  the 
vicinity  of  privies  or  cesspools  to  provide  themselves  with  another 
supply.  Further  than  this,  so  long  as  the  well  is  used  individ- 
ually, you  would  have  no  right  to  go. 

Very  respectfully, 

H.  N.  OGDEN, 
Special  Assistant  Engineer 


I 
WATER  SUPPLY  FOR  RAILROAD  PASSENGERS 

During  the  past  few  months  an  investigation  has  been  under 
way  to  determine  the  source  of  water  supply  used  on  passenger 
trains  of  the  various  railroads  of  this  State. 

A  communication  asking  for  data  was  sent  to  superintendents 
and  geiTeral  passenger  agents  of  all  the  passenger  lines  in  the 
State  of  Xew  York.  In  response  to  this  inquiry  reports  have 
been  received  from  practically  all  the  companies  and  the  various 
oflBcials  have  apparently  endeavored  to  tabulate  this  information 
accurately  and  have  cheerfully  furnished  detailed  reports  on  the 
water  supplies  used  on  their  various  roads. 

The  sources  of  supply  at  about  fifty  of  the  more  important 
points  of  supply  were  verified  and  found  to  be  correctly  stated. 

In  general,  the  quality  of  the  supply  may  be  said  to  correspond 
to  the  quality  of  the  water  supplied  to  the  various  cities  and 
larger  villages  of  the  State  since  the  more  important  points  of 
supply  are  the  cities  and  larger  villages  and  in  almost  every 
instance  the  source  of  supply  at  these  points  is  the  public  water 
supply.  The  traveling  public,  therefore,  is  clearly  ooncemed  in 
the  improvement  of  the  public  water  supplies  of  the  cities  of  this 
State  and  should  welcome  every  move  made  toward  the  better- 
ment of  these  supplies. 
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SYRACUSE 

Albany,  N.  Y.,  August  7,  1907. 

Dr.    Eugene   H.    Pobter,    Commissioner   of  Health,  Albany, 
N.  Y.: 

Deab  Sib  : —  Pursuant  to  your  instructions  sent  to  us  as  the 
result  of  a  request  from  Dr.  D.  M.  Totman,  the  health  officer  of 
the  city  of  Syracuse,  asking  that  the  Department  make  an  inspec- 
tion of  Skaneateles  lake,  the  source  of  the  water  supply  of  the  said 
city,  and  advise  the  city  officials  as  to  the  best  method  of  pro- 
a'dure  to  be  adopted  to  proteat  this  supply,  we  beg  to  report  the 
results  of  our  visit  to  Syracuse  on  August  2  and  5,  1907. 

On  August  2d,  in  company  with  Mayor  Allan  C.  Fobes,  Health 
Officer  D.  M.  Totman,  Mr.  H.  C.  Allen,  City  Engineer,  Mr.  F. 
N.  Westcott,  Commissioner  of  Public  Works,  D.  T.  Friedrichs, 
Deputy  Commissioner  of  Public  Safety,  J.  P.  Maloney,  Health 
Inspector,  G.   L.   Ilanett,   Inspector  of  watershed  and   W.   W. 
Waite,  the  City  Chemist  and  Bacteriologist,  we  proceeded  by  boat 
to  traverse  the  entire  length  of  Skaneateles  lake  noting  carefully 
the  conditions  along  the  shores.     No  attempt  was  made  to  visit 
all  the  cottages  at  which  improvements  or  changes  might  be  neces- 
sary, but  enough  of  these  places  were  visited  and  a  sufficient  num- 
ber of  the  different  types  of  conditions  threatening  pollution  were 
inspected  so  that  an  intelligent  idea  was  obtained  of  the  entire 
situation.     As  there  are  a  number  of  reports  on  file  in  the  De- 
partment describing  Skaneateles  lake  and  the  surrounding  country 
made  in  previous  years,  no  attempt  will  be  made  in  this  report 
to  go  into  detail  on  this  subject.    The  question  presented  is  simply 
one  of  the  best  method  of  procedure  to  properly  and  thoroughly 
protect  the  water  supply  of  the  city  of  Syracuse  from  any  possible 
contamination. 

There  are  numerous  barnyards,  pig-pens,  cottages  with  out- 
houses, etc.  located  at  varying  distances  from  the  water  along  the 
shores  of  the  lake  and  on  small  streams  entering  the  lake,  with 
which  the  citv  otHcials  will  be  forced  to  deal.  A  set  of  rules  and 
regulations  for  the  protection  of  the  waters  of  Skaneateles  lake 
wore  adopted  by  the  State  Board  of  Health  on  February  28,  1896, 
but  it  is  our  o])inion,  after  a  careful  study  of  these  rules  and  a 
comparison  w^ith  the  conditions  existing  upon  the  lake,  that  they 
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are  too  indefinite  and  not  comprehensive  enough  to  enable  the 
city  authorities  to  take  the  necessary  steps  that  may  be  required. 
The  rules  are  not  sufficiently  specific  as  to  the  distances  from  the 
lake  and  water  courses  from  which  certain  forms  of  possible  con- 
tamination should  be  removed  and  there  are  a  number  of  matters 
which  are  covered  in  the  rules  now  adopted  by  the  Department 
which  were  omitted  in  these  old  rules.  We  would  therefore  recom- 
mend a  revision  of  the  rules  by  the  annulment  of  the  old  rules  and 
the  adoption  of  new^  ones  more  definite  and  specific  as  to  the  sub- 
ject matter  and  as  to  the  distances  prescribed,  in  order  that  the 
city  officials  may  be  better  enabled  to  proceed  along  the  lines  of 
maintaining  the  sanitary  conditions  at  the  high  point  at  which 
they  should  be  maintained. 

There  is  no  doubt  but  that  the  officials  of  the  city  charged  by 
law  with  the  duty  of  protecting  the  water  supply  are  thoroughlv 
in  earnest  in  their  efforts  and  we  have  the  assurance  that  any 
recommendations  made  by  this  Department  will  be  promptly  an.l 
thoroughly  carried  out.  Thorough  and  careful  inspections  have 
been  made  of  the  watershed  by  inspectors  in  the  employ  of  the 
city  and  much  assistance  was  rendered  by  them  in  pointing  out 
the  sources  of  possible  contamination  about  the  lake. 

After  carefully  considering  the  questions  involved  which  have 
bctn  more  thoroughly  explained  to  you  verbally,  we  would  further 
recommend : 

That,  until  the  watershed  is  in  a  entirely  satisfactory  condi- 
tion the  two  inspectors  now  employed  by  the  city  be  maintained 
to  make  regular  patrols  over  the  watershed. 

That,  after  the  watershed  has  been  placed  in  a  thoroughly 
satisfactory  condition,  at  least  one  inspector  be  employed  continu- 
ally for  the  purpose  of  such  patrol. 

That  in  the  case  of  property  owners  or  tenants  whose  privies  are 
situated  less  than  150  feet  by  horizontal  measurement  from  the 
high-water  mark  or  top  of  precipitous  bank  of  Skaneateles  lake 
where  a  satisfactory  system  of  sewage  disposal  is  not  already  in 
operation  or  where  tight  receptacles  have  not  already  been  pro- 
vided, the  necessary  cans  be  provided  bv  the  city  of  suitable  weight 
and  size,  and  that  it  be  the  duty  of  the  inspectors  to  see  that  the 
property  owners  remove  and  empty  these  cans  at  regular  intervals. 
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That  property  owners  and  tenants  be  required  to  use  dry  earth  or 
ashes  which  they  shall  provide,  so  that  the  contents  of  the  cans 
may  be  inoffensive.  That  the  contents  of  the  cans  as  removed 
shall  be  disposed  of  on  land  and  at  least  1,000  feet  from  the  high- 
water  mark  or  top  of  the  precipitous  bank  of  Skaneateles  lake  or 
1,000  feet  of  any  stream  discharging  into  the  said  lake.  That  none 
of  said  cans  shall  be  removed  or  collected  by  the  use  of  boats. 

That  privies  located  on  the  watershed  and  more  than  150  feet 
from  the  lake  shore  be  moved  by  the  city  of  Syracuse  if  necessary, 
so  that  they  shall  be  at  least  that  distance  from  the  water^s  edge 
of  any  and  all  streams  running  into  the  lake. 

That  the  city  of  Syracuse  immediately  make  arrangements  with 
the  owners  or  tenants  of  farmhouses  having  bams  or  manure  piles, 
the  drainage  from  which  flows  in  a  concentrated  stream  into  any 
tributary  of  the  lake  or  into  the  lake  itself,  or  if  said  bams  or 
manure  pits  be  not  more  than  fifty  feet  of  the  edge  of  the  lake  or 
of  the  waters  of  any  tributary  thereof ;  whereby  in  consideration 
of  the  construction  by  the  city  of  Syracuse  of  concrete  manure 
pits  the  owners  or  tenants  shall  agree  to  deposit  manure  in  no  other 
place  and  further  agree  to  arrange  stall  drains  so  that  all  animal 
urine  shall  be  led  into  the  manure  pits. 

That  all  hog-pens  within  100  feet  of  the  high-water  mark  or 
top  of  bank  of  lake  or  of  any  tributary  thereto  be  moved  back  to 
such  a  distance  that  the  drainage  does  not  proceed  in  a  concen- 
trated stream  into  the  waters  and  if  any  hog-pen  more  than  100 
feet  from  the  water  of  the  lake  or  tributary  is  so  located  that 
drainage  therefrom  is  in  a  concentrated  stream,  that  such  drainage 
be  cut  off  by  a  furrow  by  which  it  may  be  dissipated  on  the  land; 
such  improvement  to  be  made  at  the  expense  of  the  city. 

That  any  private  sewers  found  discharging  into  the  waters  of 
tho  watershed  be  reported  to  the  State  Department  of  Health, 
who  should  at  once  cause  the  same  to  be  discontinued  or  the  con- 
tents thoroughly  purified. 

That  any  refuse  or  waste  matter  from  any  mills,  factories, 
creameries  or  other  manufacturing  establishments  shall  be  re- 
jiorted  to  the  State  Department  of  Health  who  should  cause  the 
t?ame  to  be  discontinued  or  properly  treated. 

That  the  city  of  Syracuse  after  making  a  proper  and  reasonable 
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eifort  to  remove  all  surface  or  other  drains  running  from  kitchen 
sinks,  cesspools,  etc.  and  discharging  into  Skaneateles  lake  and  its 
tributaries,  proceed  through  its  city  attorney  to  impose  and  collect 
the  penalties  specified  in  the  rules  for  each  offense. 

That  any  violations  of  rules  8,  9,  11,  12,  or  13  discovered  by 
the  inspector  shall  be  reported  to  the  city  attorney  for  the  imposi- 
tion and  collection  of  the  penalty  provided  by  rule  14. 

We  further  recommend  that  daily  bacteriological  analyses  of 
the  city  water  supply  and  weekly  chemical  analyses  of  the  said 
supply  be  made  by  the  city  chemist. 

It  may  be  said  that  the  city  of  Syracuse  has  probably  the  finest 
natural  source  of  water  supply  of  any  city  of  the  State  of  New 
York  and  that  the  highest  degree  of  care  should  be  exercised  to 
keep  the  water  of  the  lake  in  the  purest  possible  condition  and 
j>revent  any  contamination.  In  our  judgment,  the  danger  of  any 
contamination  which  might  threaten  the  health  of  the  people  of 
the  city  of  Syracuse  is,  by  reason  of  the  natural  conditions  ex- 
isting there,  very  remote.  A  sewage  disposal  plant  for  the  hotel 
at  Glen  Haven  is  being  constructed  and  the  city  proposes  to  pur- 
chase considerable  ground  at  Fairhaven  —  both  at  the  upper  end 
of  the  lake  —  as  a  result  of  which  improvements  the  conditions 
there  will  be  excellent.  Steamboats  on  the  lake,  we  are  advised, 
are  not  allowed  to  deposit  any  excreta  directly  into  the  waters  of 
the  lake,  but  are  compelled  to  maintain  tight  closets.  With  the 
suggested  changes  made  and  with  the  adoption  of  a  new  set  of 
rules  for  the  protection  of  the  water  supply,  the  city  of  Syracuse 
will,  in  our  judgment,  have  a  water  supply  which  is  little  short 
of  ideal. 

The  time  may  come,  however,  when  the  city  of  Syracuse,  to  in- 
sure proper  disposal  of  the  contents  of  the  privies  and  of  the  gar- 
Lage  on  the  watershed,  will  be  obliged  to  make  suitable  provision 
for  the  collection  and  disposition  of  same,  and  it  is  therefore  de- 
sirable that  the  changes  and  renovations  made  in  any  buildings 
be  done  with  this  in  view. 

Respectfully  submitted, 
H.  N.  OGDEN, 

Sanitary  Engineer 
A.  H.  SEYMOUE, 
Secretary 


240  Twenty-eighth  Annuai*  Report  of  the 

TICONDEROGA 

TicoNDEBOGA,  N.  Y.,  ApvU  22,  1907. 

State  Commissioner  of  Health,  Albany,  N.  Y.: 

Deab  Doctor: — Inclosed  find  reports  of  six  cases  typhoid, 
which  have  developed  here  in  the  last  two  weeks ;  there  are  several 
other  suspicious  cases,  but  not  developed  sufficiently  to  be  positive 
yet.  I  would  like  to  have  container  sent  up  here  and  will  send 
down  some  of  the  Lake  George  water  for  bacteriological  examina- 
tion; it  would  also  afford  us  much  satisfaction  if  an  inspector 
could  be  sent  up  here  and  urge  our  village  board  of  trustees  to 
do  something  about  the  changing  of  the  present  water  supply  (of 
which  you  have  a  full  report). 

Our  village  board  of  health  has  condemned  the  present  water 
supply. 

Respectfully  yours, 

G.  H.  BEERS, 
Health  Officer 

Albany,  N.  Y.,  April  30,  1907. 

Eugene    H.    Porter,    M.D.,    State    Commissioner    of   Hea^^' 
Albany,  N.  Y.: 

Dear  Sir  : —  I  beg  to  transmit  herewith  report  of  Mr.  H.        _ 
Cleveland,  Assistant  Engineer,  regarding  a  recent  outbreak  of 
phoid  fever  at  Ticonderoga. 

The  report  is  full  and  explicit  and  contains  recommendaticF 
and  suggestions  necessary  to  improve  the  conditions  and  otherwi  ^^ 
reduce  the  danger  from  a  repetition  of  this  outbreak. 

Very  respectfully, 

THEODORE  HORTON, 

Chief  Engineer 


Albany,  X.  Y.,  April  27,  1907. 

Theodore  Hortox^  Consvliiug  Engineer,  State  Department  of 
Health,  Albany,  N,  Y,: 

Dear  Sir: — In  accordance  with  your  directions,  I  visited  Ti- 
conderoga on  April  2G  for  the  ])urpose  of  investigating  local  con- 
ditions in  relation  to  a  typhoid  f(*ver  epidemic,  and  to  ascertain  if 
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he  orders  had  been  complied  with  which  were  issued  by  the  De- 
)artment  in  January,  1906,  and  directed  to  the  president  of  the 
)oard  of  health  of  the  town  of  Ticonderoga,  and  to  the  president 
>f  the  board  of  health  of  the  village  of  Ticonderoga. 

A  reference  to  my  report  of  a  similar  investigation  at  Ticon- 
leroga,  dated  January  6,  1906,  and  to  Prof.  Olin  H.  Landreth^s 
report  to  the  Commissioner  containing  certain  recommendations 
pirhich  were  embodied  in  the  orders  referred  to  above,  will  present 
;he  facts  in  the  case. 

As  stated  in  the  communication  from  the  board  of  health  of  the 
:own  of  Ticonderoga,  dated  January  26,  1906,  the  order  from  this 
Department  directed  to  said  board,  relating  to  the  removal  of  in- 
tectious  matter  from  the  drainage  area  near  Water  street  which 
s  tributary  to  the  stream  above  the  intake  of  the  water  supply 
system,  was  fully  and  immediately  complied  with. 

Since  that  time  the  conditions  along  and  near  the  banks  of  Ti- 
conderoga creek  above  the  intake  have  been  inspected  from  time 
o  time  and  the  district  has  been  kept  in  a  fairly  sanitary  condi- 
ion. 

However,  the  condition  still  exists,  as  outlined  in  the  former 
«port,  of  upward  of  forty  dwellings  each  having  outside  privies 
ocated  on  a  strip  of  land  each  side  of  Water  street  from  200  to 
00  feet  wide,  drainage  from  which,  for  a  distance  of  three- 
uarters  of  a  mile  above  the  intake  of  the  Lake  George  supply 
aain,  reaches  Ticonderoga  creek. 

The  sewer  from  the  Alexandria  hotel  near  Bridge  street,  re- 
erred  to  in  former  report,  has  since  been  disconnected,  and  the 
c'astes,  which  consist  only  of  bar  wash  water  and  sink  w^ater,  were 
lischarged  into  a  cesspool.  But,  on  account  of  the  character  of 
:he  soil,  the  cesspool  overflowed,  so  that  the  sewer  was  reconnected 
and  the  wash  and  sink  water  is  still  discharged  into  the  creek  at 
a  point  opposite  the  intake  of  the  water  supply. 

Respecting  the  order  of  January  22,  1006.  issued  by  the  De- 
partment to  the  president  of  the  board  of  health  of  the  village  of 
Ticonderoga,  the  president  of  the  board  of  health  states  that  the 
matter  of  improvements  to  the  water  supply  was  immediately 
brought  before  the  village  trustees  in  the  manner  suggested  by  this 
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Department,  and  at  a  later  date,  the  Lake  Gteorge  supply  was  con- 
demned by  the  board  of  health  and  the  village  trustees  notified  of 
such  action. 

Up  to  the  present  time,  no  definite  action  has  been  taken  by  the 
village  authorities  leading  to  the  improvement  of  the  water  supply 
for  the  purpose  of  eliminating  the  insanitary  conditions  existing 
at  the  time  of  the  former  investigation  or  leading  to  the  establish- 
ment of  a  permanent  and  modern  system  of  sewerage  and  sewage 
disj^sal  in  the  village,  as  recommended  by  this  Department. 

During  190C  an  eight-inch  pipe  was  set  in  the  embankment  at 
the  outlet  of  Goose  Ifeck  lake  for  the  purpose  of  roughly  deter- 
mining the  yi(  Id  from  this  lake,  but  no  positive  results  were  ob— 
tained,  since  a  record  was  not  kept  of  the  flow  to  show  the  quan^ 
tity  which  this  lake  would  supply  should  a  main  be  laid  to  supple — ' 
ment  the  Chilson  Hill  supply. 

So  that  the  matter  stands  as  in  January,  1906  —  two  water  sup- 
l)lic'S  from  two  sources  and  distributed  by  parallel  mains  in  many 
streets.  The  one  supply  from  the  Chilson  Hill  reservoir,  fod 
by  Arthur  brook,  being  surrounded  by  sanitary  conditions  which 
leave  little  or  no  doubt  as  to  the  purity  of  the  water,  the  other 
derived  from  th(^  Ticonderoga  creek,  the  outlet  of  Lake  George, 
the  intake  UAuit  located  at  such  a  point  as  to  leave  no  doubt  that 
the  supply  is  now  and  has  been  for  years  in  great  danger  of  pollu- 
tion, if  not  actually  contaminated,  by  reason  of  the  insanitary 
conditions  on  the  watershed  immediately  tributary  to  the  stream 
above  the  intake. 

As  stated  in  my  former  report,  one  of  two  propositions  may  be 
followed  out  in  remedying  the  undesirable  conditions  noted: 

First.  The  ])re>(nt  Lake  (ieorge  main  may  be  continued  south 
from  the  pns^ent  intake,  either  in  the  strram  or  along  either  bank, 
for  a  distance  of  about  one  mile,  past  the  populated  district  in  the 
town  of  Tic<»n(l(  roga  and  into  deep  water  in  Lake  George  at  some 
point  near  Pri.^oners  Island.  The  nearest  settlement  above  this 
point  is  Baldwin,  about  one  mile  south,  where  fifteen  or  twenty 
summer  camps  are  located. 

Second,  The  Chilson  Hill  hi<rh-level  svstem  mav  be  extended 
so  as  to  tap  a  supply  of  water  sufficient  for  the  entire  consumption 
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f  the  village.  (This  second  plan  is  discussed  in  the  former  re- 
ort.) 

The  relative  merits  of  these  two  plans  call  for  investigation  and 
Ludy  by  the  village  authorities.  Before  either  proposition  is 
dopted  for  the  improvement  of  the  water  supply,  expert  advice 
iiould  be  sought  in  order  to  guarantee  the  permanence  and  econ- 
my  of  any^  improvements  proposed,  since  many  of  the  problems 
ivolvcd  are  of  a  technical  nature  and  require  experienced  cn- 
iueering  skill  for  their  proper  solution. 

The  question  of  sewerage  is  at  the  same  stage  described  in  the 
)rmer  report  except  that  the  discharge  of  sewage  into  the  natural 
ivines  has  increased  and  more  and  more  complaints  are  continu- 
lly  being  received  by  the  board  of  health  against  the  insanitary 
)nditions  resulting  from  such  discharge.  If  the  proposition  for 
le  installation  of  a  sewer  system  were  to  be  presented  to  the  tax- 
ay  ers  in  a  form  which  proposed  that  only  certain  parts  of  the 
rstem  would  be  built  at  first  and  that  all  such  existing  sewers 
hich  could  be  incorporated  into  the  general  plan  would  be  ac- 
pted  by  the  village  and  the  owners  reimbursed  for  the  cost  of 
mstruction,  as  provided  by  the  Village  Law  relating  to  sewer  sys- 
►ms,  it  was  the  opinion  of  some  of  the  village  officials  that  sewer- 
re  improvements  could  be  more  readily  brought  about. 

The  necessity  of  improved  modem  sewerage  in  the  village  is 
?ry  evident  and  the  sanitary  conditions  would  be  vastly  improved 
ith  a  reasonable  outlay  if  the  work  should  be  undertaken  in  the 
roper  way. 

With  respect  to  the  present  epidemic  of  typhoid  in  the  village, 
[fven  cases  have  been  reported,  one  proving  fatal;  the  cases  are 
aostly  children  attending  the  Alexandria  school,  one  of  the  graded 
chools  of  the  village,  and  living  within  one-half  mile  of  the  school, 
This  school  is  supplied  generally  by  water  from  the  Chilson  Hill 
ystem,  but  about  six  weeks  ago,  the  Chilson  supply  being  low, 
vater  was  pumped  from  the  Lake  George  supply  into  the  Chilson 
lill  high-level  service. 

When  Lake  George  water  is  pumped  into  the  high-level  system, 
he  surplus  over  consumption  reverts  to  the  Chilson  Hill  reservoir. 
[t  is  thus  seen  that  the  influence  of  any  infection  which  may  occur 
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in  the  Lake  George  water  would  be  as  liable  to  produce  sickness  in 
one  part  of  the  village  as  another. 

The  date  of  onset  of  the  cases  reported  ranges  from  April  5  to 
April  12,  1907,  and,  allowing  for  the  period  of  incubation,  would 
seem  to  indicate  that  the  Lake  George  water  which  was  pumped 
into  the  entire  distributing  system  might  have  been  the  cause  of 
infection. 

On  the  other  hand,  a  break  in  the  water  tap  supplying  the 
school,  which  occurred  this  spring,  may  have  caused  the  outbrea\^ 
of  typhoid  by  reason  of  the  condition  of  the  ground  water  and  th^Z2 
subsoil,  since  cesspools  are  numerous  in  the  vicinity. 

There  have  been  sent  to  Health  Officer  Beers  from  the  Stat^  e 
Laboratory,  some  jars  for  samples  of  water  from  the  Lake  George — ^ 
outlet  and  from  the  Chilson  Hill  supply.  It  is  arranged  witlKT  h 
Dr.  Beers  that  samples  of  the  Lake  George  water  for  bacteriolog^F  n- 
cal  examination  shall  be  sent  to  the  State  Laboratory  at  frequeriKr-iat 
intervals  of,  say,  two  weeks,  for  a  time. 

The  village  officers   are  as  follows:   President   J.   H.   Rantg     :^\ 
Trustees,  Denis  Towtis,  Edward  Stanton;  Village  Clerk  and  S< 
retary  of  the  Board  of  Health,  W.  G.  Wallace ;  Village  Board 
Health:  President,  H.  W.  Tredw^ay;  Members,  M.  J.  Wilc< 
Lyman  Malcolm;  Health  Officer,  G.   H.  Beers,  M.  D. ;   Toi 
Board  of  Health :  Supervisor,  J.  W.  Bullen ;  Town  Clerk,  W. 
Coates;  Justices  of  Peace,  Orville  Philips,  R.  V.  Smith,  H. 
Belden;  Citizen  member,  Dr.  ^N".  D.  Peck;  Health  Officer,  G. 
Beers,  M.  D. 

Respectfully  submitted, 

H.  B.  CLEVELAND, 
Assistant  Sanitary  Engineer 


Albany,  N".  Y.,  Jnne  6,  1907. 
]\rr.   J.   IT.   Rand,  President,  Bamd  of  Trudees    Ticonderoga, 

iV.  r.; 

Deah  Sir: — I  beg  to  call  your  attention  to  the  dangerous  con- 
dition of  the  water  supply  of  yonr  village  as  a  result  of  the  con- 
tinued pollution  of  Lake  George  in  the  vicinity  of  the  intate,  and 
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to  the  necessity  of  taking  immediate  action  toward  remedying 
these  conditions^  which  have  been  a  menace  to  the  health  and  a 
cause  of  considerable  typhoid  fever  among  the  residents  of  your 
village. 

The  conditions  with  respect  to  the  pollution  of  your  water 
supply  were  thoroughly  investigated  more  than  a  year  ago,  and 
as  a  result  of  the  investigation  recommendations  were  made  to 
your  village  with  respect  to  carrying  out  certain  improvements 
to  your  water  supply  and  to  the  introduction  of  a  modem  system 
of  sewerage.  Your  attention  was  at  that  time  especially  called 
to  the  possible  danger  of  any  delays  in  these  improvements,  but, 
up  to  the  present  time,  as  shown  by  the  accompanying  report  of 
J^ssistant  Engineer  H.  B.  Cleveland,  upon  his  recent  investiga- 
tion of  the  conditions  at  Ticonderoga,  very  little  has  been 
accomplished. 

As  a  result  of  the  failure  to  carry  out  the  recommendations 

oi  this  Department,  made  more  than  a  year  ago,  the  health  of 

voiir  village  has  continued  to  suffer,  and  only  very  recently  has 

Ticonderoga  been  visited  by  an  epidemic  of  typhoid  fever,  the 

cause  of  which  was  foimd  to  bo  clearly  an  infection  of  the  por- 

tioxi   of   your   water,  supply    taken    from    Lake   George.     Dur- 

mg  the  investigation  of  this  epidemic  by  representatives  of  this 

I^epartment  the  conditions  of  pollution  were  again  inspected,  and 

^Iso  analyses  of  your  water  supply  were  made  at  various  points, 

^o  determine  the  degree  of  its  pollution. 

A  copy  of  the  report  of  Mr.  H.  B.  Cleveland,  Assistant  Engi- 
•^^r,  upon  his  investigation  of  the  pollution  of  your  supply  and 
^ke  possibilities  of  its  improvement,  together  with  the  chemical 
^nd  bacteriological  analyses  made  by  the  State  Hygienic  Labora- 
tory are  herewith  inclosed.     These  reports   and   analyses   indi- 
cate clearly  that  the  water  supply  of  your  village  has  been  and  is 
dangerously  polluted,  and  that  this  pollution  was  the  cause  of  the 
>ecent  outbreak  of  typhoid  fever  in  your  village.      This  report, 
as  well  as  the  report  of  the  Department  in  190G,  clearly  shows 
that  the  continued  menace  to  the  health  of  your  tillage  cannot 
be  effectually   removed  until   means   are  provided   for   a  better 
and  purer  water  supply,  or  a  complete  removal  of  all  pollution, 
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which  is  only  practicable  by  the  installation  of  a  modem  system 
of  sewerage. 

In  view,  then,  of  the  serious  condition  which  has  and  does 
now  exist  with  respect  to  pollution  of  your  water  supply,  the 
consequent  ravages  which  these  conditions  have  exerted  upon 
the  health  of  your  citizens,  and  the  methods  and  means  which 
are  or  can  be  procured  at  reasonable  cost  to  secure  a  supply  of 
pure  and  wholesome  water,  you  are,  therefore,  urgently  aiiA 
emphatically  recommended,  as  president  of  the  board  of  trustees 
of  your  village,  to  convene  said  board  at  once  and  to  take  suck^ 
action  as  may  be  necessary: 

1.  To  secure  without  delay  a  supply  of  pure  and  wholesom^^ 
water  adequate  for  the  needs  of  the  entire  village,  either  by  ar:^ 
extension  of  the  present  Chilson  Hill  supply  or  from  some  other:^ 
unpolluted  source,  as  may  be  found  upon  careful  investigation  J 
by  a  competent  expert  to  be  most  expedient. 

2.  To  improve  at  once  the  portion  of  the  present  water  supply 
of  the  village  derived  from  Lake  George,  as  a  temporary  relief 
until  a  new  and  purer  supply  is  secured,  by  removing  all  source? 
of  pollution  that  may  either  directly  or  indirectly  contaminate 
the  portion  of  the  water  of  the  lake  contributing  to  this  portion 
of  the  village  supply. 

You  are,  further,  requested  to  report  to  the  State  Department 
of  Health  on  or  before  July  1,  19Q7,  as  to  what  action  has  been 
taken  by  your  board  of  trustees  in  compliance  with  this  urgent 
appeal  for  protection  of  the  health  of  the  citizens  of  your  village. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  X.  Y.,  July  9,  1907. 

Mr.  James  H.  Wrexn,  Village  President,  Ticanderoga,  N.  Y.: 

Dear  Sin : —  I  am  at  a  loss  to  understand  the  attitude  of  the 
village  aiuhorities  of  Tioonderoga.  This  Department  has  pointed 
out  to  you  the  insanitary  conditions  now  existing  in  connection 
with  your  water  supply. 
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The  records  show  deaths  from  typhoid  fever  with  the  inevitable 
nonfatal  cases  of  sickness  which  accompany  that  disease  and  it 
seems  to  make  no  impression  on  the  sun'ivors.  That  village 
authorities^  in  this  age  of  enlightenment,  when  intelligent  men 
thoroughly  understand  that  typhoid  fever  is  the  direct  result  of 
polluted  drinking  water,  can  meekly  acquiesce  in  conditions  which 
they  know  are  responsible  for  the  spread  of  that  disease  is  beyond 
my  comprehension. 

This  Department  has  on  several  occasions  pointed  out  to  you 
the  necessity  for  improving  your  water  supply  and  yet  it  would 
seem  that  for  some  reason  the  village  authorities  fail  to  act. 

I  should  be  very  glad  if,  as  president  of  the  village,  you  will 
inform  me  of  the  reason  for  this  inaction  before  I  take  further 
steps  in  the  matter. 

Eespectf  ully  yours, 

EUGENE  H.  PORTEK, 

Commissioner  of  Health 


DoLGEviLLE,  N.  Y.,  July  27,  1907. 

^tate  Commxssiofier  of  EedUh,  Albany,  N.  Y. : 

Deak  Sir: — I  called  at  your  office  on  July  15th  regarding 
Avater  supply  for  Ticonderoga,  N.  Y.,  and  promised  Mr.  Horton, 
C?onsulting  Engineer,  also  Prof.  Ogden,  that  I  would  write  the 
Department  later  regarding  what  the  village  would  do  in  securing 
a  better  water  supply. 

The  village  board  has  authorized  me  to  make  a  thorough  iiives- 
tigation  of  the  different  sources  from  which  a  supply  may  be 
secured  and  submit  a  report  recommending  a  supply  and  givinsr 
estimated  coert,  etc. 

I  expect  to  take  this  work  up  August  1st  and  hope  I  shall  be 
able  to  recommend  a  supply  entirely  satisfactory  to  your  De- 
partment. 

Very  respectfully, 

CTTAS.  E.  COLLINS 
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VALATIE 

Valatie,  N.  Y.,  April  24,  1907. 

Eugene  H.  Porteb,  M.D.,  Cormrdssioner  of  Health,  Albany, 
.N.  Y.: 

Dear  Sir  : —  I  have  to-day  taken  a  sample  of  water  from  the 
outlet  of  Kinderhook  lake,  for  chemical  analysis,  also  one  sample 
from  same  source  for  bacteriological  analysis.  Besides  these,  two 
other  samples  for  bacteriological  analysis  were  taken  from  our 
water  supply,  one  being  taken  after  the  stream  reaches  this  vil- 
lage and  empties  into  a  pond  and  the  other  one  was  taken  from- 
a  faucet. 

It  is  not  a  question  whether  this  water  supply  is  contaminatet 
or  not,  as  we  know  it  is,  but  rather  it  is  a  question  of  degree. 

Within  the  town  of  Kinderhook,  along  this  stream  (but  no  —  t 
within  my  jurisdiction)  I  have  to-day  seen  privies  and  bamyarczz-d 
manure  heaps  all  awash  in  the  waters  of  this  stream. 

I  have  information  that  overflowing  cesspools  are  draining  int^ — o 
it  also.  To  know  the  full  extent  of  pollution  of  this  stream,  on^  _e 
must  travel  on  foot  several  miles,  around  the  entire  lake,  an^  d 
from  there  along  the  stream  which  is  the  outlet,  until  reachin-:^ 
this  village.  Please  advise,  how  I  am  to  proceed  in  regard  t 
such  territory  as  does  not  lie  within  my  jurisdiction. 

Respectfully  yours, 

W.  J.  BEEWSTER 


Albany,  N.  Y.,  May  29,  1907. 

Dr.  W.  J.  Ekewstkr,  Health  Officer,  Valaiw,  N,  Y,: 

Dear  Sir: — Replying  to  your  letter  of  April  24th  with  re- 
spect to  analyses  of  your  water  supply  and  means  for  protection 
from  pollution  of  the  same,  I  beg  to  say: 

Copies  of  the  analyses  made  by  the  State  Hygienic  Laboratory 
were  recently  forwarded  to  you  by  Dr.  Pease  on  May  17,  1907. 
These  analyses  indicate  that  not  only  is  there  pollution  upon  the 
watershed  of  your  water  sup])ly  but  from  the  presence  of  B.  Coli 
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that  this  pollution  is  of  sewage  origin.  Although  some  samples 
showed  more  pollution  than  others  anJ  that  in  some  of  them  the 
pollution  may  not  have  been  of  sewage  origin,  yet,  taking  them  as 
a  whole  they  show  a  sufficiently  large  amount  of  pollution  to 
warrant  some  misapprehension. 

Under  the  circumstances,  I  would  recommend  that  a  thorough 
inspection  of  the  watershed  be  made  with  a  view  of  locating  and 
removing  all  sources  of  pollution.    As  to  the  best  method  of  pro- 
ceeding with  this  work,  I  would  suggest  as  the  first  thing  to  be 
done  that  water  rules  be  enacted  by  this  Department  for  the  pro- 
tection of  the  wateished  of  your  supply.    This  would  afford  more 
specific  protection  and  make  easier  the  work  of  systematically 
inspecting  the  watershed  and  give  more  authority  in  removal  of 
cases  of  violators.     It  would  also  solve  the  question  of  jurisdic- 
t:ion  over  localities  outside  of  your  village  or  township,  since  these 
r-ules  would  apply  to  the  whole  watershed  regardless  of  village 
or  towTiship  lines. 

I  would  then  finally  suggest  that  this  matter  be  taken  up 
Ijctwecn  your  board  and  the  local  officials  having  in  charge  the 
"«rater  supply  of  your  village  to  consider  the  advisability  of 
laking  application  to  this  Department  for  enactment  of  water 
es.  A\Tien  this  is  done,  and  I  receive  from  you  such  an  appli- 
ation,  I  will  consider  at  once  the  preparation  and  enactment  of 
iich  rules  and  regulations. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


WELLSVILLE 

Ai3ANY,  N.  Y.,  April  30,  1907. 

^r.  William  Dillon,  President  Board  of  Health,  Wellsville, 
N.  Y.: 

Deab  Sir: — Replying  further  in  the  matter  of  allowing  a 
direct  connection  of  the  Genesee  river  with  the  Wellsville  water 
supply  system  for  the  purpose  of  using  the  Gi^nesoe  river  water 
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during  emergency  for  fire  protection,  I  beg  to  transmit  herewith 
the  report  of  our  consulting  engineer  in  regard  to  this  matter. 

I  indorse  herewith  the  suggestions  and  the  conditions  upon 
which  he  recommends  the  use  of  such  water  from  the  Genesee 
river  for  emergency  use  and  believe  that  if  the  restrictions  are 
carried  out  carefully  there  should  be  practically  no  danger  from 
such  a  procedure. 

EespectfuUy  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


1 


Albany,  N.  Y.,  April  30,  1907. 

Eugene    H.    Poeter,    M.D.,    State    Commissioner   of   Hedli 
Albany,  N.  Y.: 

Dear  Sib  : —  In  regard  to  the  request  of  the  Wellsville  authoi i- 

ties  as  to  the  danger  of  taking  water  from  the  Genesee  river  f< '^ 

emergency  fire  purposes,  and  as  to  the  practicability  of  allowir^^S 
the  use  of  such  emergency  water  under  proper  restrictions, 
bog  to  report  as  follows : 

There  is  always  danger  if  a  polluted  supply  is  used,  even 
temporary  purposes,  on  the  grounds  that  during  such  times  t 
water  is  used  for  drinking  purposes,  and  that  for  some  ti 
following  the  use  of  such  emergency  supply  the  water  still  remai 
in  the  pipes  and  is  delivered  to  consumers.     The  danger  is, 
course,   proportional  to  the  amount  of  pollution,  which  unde^ 
some  conditions  may  be  very  small. 

In  the  case  of  Wellsville  it  appears  that  the  Genesee  river  a 
this  point  is  not  so  badly  polluted  that  there  will  be  any  grea 
danger  from  occasional  use  of  this  water,  provided : 

First.  That  the  cx)st  of  sufficient  storage  for  fire  protection 
cannot  be  mot  by  the  village  or  the  water  company. 

Second,  That  the  sewage  pollution  by  the  people  of  the  oil  re- 
finery located  some  one-half  mile  above  the  village,  and  which 
now  discharges  directly  into  the  river  above  the  intake,  is 
removed  bv  the  onforcod  use  of  privy  vaults  or  by  sewage  puri- 
fication. 
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Third.  That  the  valve  for  the  emergency  connection  between 
the  river  water  and  the  water  supply  system  be  sealed  by  repre- 
sentatives of  the  village,  preferaibly  the  board  of  health,  which 
seal  is  always  to  be  open  for  inspection. 

Fourth,  That  this  connection  never  be  opened  except  in  case 
of  fire  and  that  immediately  after  its  use  the  water  pipe  system 
be  flushed  of  the  water  used  from  the  Genesee  river  and  the  valve 
connection  again  sealed. 

It  would  seem  to  me  that  if  these  precautions  are  taken  and 
cunsidering  the  present  condition  of  purity  of  the  Grenesee  river 
and  the  proposed  removal  of  existing  pollution,  that  there  should 
he  very  little  if  any  danger  from  the  emergency  use  of  this  water 
4iuring  times  of  fire. 

I  should  recommend  that  the  board  of  health  of  the  village  of 
^Vellsville  and  the  Wellsville  water  company  be  so  advised. 

Respectfully  sulbmitted, 

THEODORE  HORTON, 

Chief  Engineer 


Albany,  N.  Y.,  April  30,  1907. 

^Alr.  C.  P.  Ndebecker,   Wellsville  Water  Company,  Wellsville, 
N.  Y.: 

Deab  Sir  : —  I  beg  to  acknowledge  the  receipt  of  your  letter  of 
t  le  25th  and  to  enclose  herewith  a  letter  that  has  just  been  writ- 
t:^'n  to  the  president  of  the  board  of  health  with  accompanying 
X'eport  of  our  Consulting  Engineer,  with  regard  to  the  use  of  the 
Crienesee  river  water  for  emergency  during  times  of  fire,  and  the 
^•eetrictions  under  which  the  use  should  be  allowed. 

The  details  as  to  the  arrangements  between  the  water  com- 
pany and  the  village  authorities  I  assume  can  be  satisfactorily  and 
amicably  adjusted  by  the  parties  interested.    I  should  be  glad  to 
receive,  however,  any  further  comments  from  you  in  regard  to 
this  matter. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commission'pr  of  Healih 


252  Twenty-eighth  Annual  Report  of  the 

Wei-lsvii-le,  N.  Y.,  May  25,  1907. 

Dr.    Eugene   H.    Pobtee,    Commissioner   of  Health,    Albany, 
N.  Y.: 

Deab  Sib  : —  I  beg  to  acknowledge  receipt  of  your  letter  to  our 
Mr.  Niebecker,  in  which  was  enclosed  a  copy  of  your  letter  to  Mr. 
Dillon,  the  president  of  the  local  board  of  health.  As  Mr.  Nie- 
becker has  been  engaged  in  other  work  I  believe  he  has  not 
acknowledged  the  receipt  of  same  and  the  letter  has  been  turned 
over  to  me. 

I  have  gone  over,  with  Mr.  Dillon,  the  recommendations  and 
arrangements  as  su^ested  by  you  and  will  be  able,  I  think,  to 
soon  settle  the  controversy  in  regard  to  the  water  supply  at 
WellsviUe. 

Thanking  you  for  the  attention  and  consideration  you  have 
given  the  matter,  I  am, 

Yours  truly, 

H.  C.  AMSBARY, 

Superintendent 


WHITEHALL 

A  joint  investigation  of  a  typhoid  fever  epidemic  at  Whitehall, 
due  to  the  pollution  of  the  water  supply,  was  made  during  tho 
year  by  the  Hygienic  Laboratory  and  the  Engineering  Division, 
a  report  of  which  will  be  found  in  the  report  of  the  Hygienic 
Laboratory. 


PREPARATION  OF  RULES  FOR  THE  PROTECTION  OF 

WATER  SUPPLIES 


Upon  request  of  the  proper  authorities  and  in  accordance  with 
the  provisions  of  section  70  of  the  Public  Health  Law,  the  fol- 
lowing sets  of  rules  and  regulations  for  the  protection  from  con- 
tamination of  public  water  supplies  were  enacted  by  the  Commis- 
sioner of  Health  during  the  year. 

Abstract  of  the  New  York  State  Public  Health  Law  providing  for 
the  protection  from  contamination  of  the  public  water  supplies 
throughout  the  State.  Chapter  661  of  the  Laws  of  1893,  as  finally 
amended  by  chapter  582  of  the  Laws  of  1906. 

''  §  TO.  Rules  and  regulation  of  department. —  The  state  depart- 
nuiit  of  health  may  make  rules  and  regulations  for  the  protection 
from  contamination  of  any  or  all  public  supplies  of  potable  waters 
and  their  sources  within  the  state.  If  any  such  rule  or  regulation 
relates  to  a  temporary  source  or  act  of  contamination,  any  person 
violating  such  rule  or  regulation  shall  be  liable  to  prosecution 
for  misdemeanor  for  every  such  violation,  and  on  conviction  shall 
be  punished  by  a  fine  not  exceeding  two  hundred  dollars,  or 
imprisonment  not  exceeding  one  year,  or  both.  If  any  such  rule 
or  regulation  relates  to  a  permanent  source  or  act  of  contamina- 
tion, said  department  may  impose  penalties  for  the  violation 
thereof  or  the  noncompliance  therewith,  not  exceeding  two  hun- 
dred dollars  for  every  such  violation  or  noncompliance.  Every 
such  rule  or  regulation  shall  be  published  at  least  once  in  each 
week  for  six  consecutive  weeks,  in  at  least  one  newspaper  of  the 
county  where  the  waters  to  which  it  relates  are  located.  The 
cost  of  such  publication  shall  be  paid  by  the  corporation  or 
municipality  benefited  by  the  protection  of  the  water  supply,  to 
which  the  rule  or  regulation  published  relates.  The  affidavit  of 
the  printer,  publisher  or  proprietor  of  the  newspaper  in  which 
such  rule  or  regulation  is  published  may  be  filed,  with  the  rule 
or  regulation  published,  in  the  county  clerk's  office  of  such  county, 
and  such  affidavit  and  rule  and  regulation  shall  be  conclusive 
evidence  of  such  publication,  and  of  all  the  facts  therein  stated 
in  all  courts  and  places. 
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"  §  71.  Inspection  of  unter  supply, —  The  officer  or  board  hav- 
ing by  law  the  management  and  control  of  the  potable  water 
supply  of  any  municipality,  or  the  corporation  furnishing  such 
supply,  may  make  such  inspection  of  the  sources  of  such  water 
supply,  as  such  officer,  board  or  corporation  deems  it  advisable, 
and  to  ascertain  whether  the  rules  or  regulations  of  the  state 
department  are  complied  with,  and  shall  make  such  regular  or 
special  inspections  as  the  state  commissioner  of  health  may  pre- 
scribe.     If  any  such  inspection  discloses  a  violation  of  any  such 
rule  or  regulation  relating  to  a  permanent  source  or  act  of  coa- 
tamination,  such  officer,  board  or  corporation  shall  cause  a  copy 
of  the  rule  or  regulation  violated  to  be  served  upon  the  persoi^ 
violating  the  same,  with  a  notice  of  such  violation.      If  the  pe:i^- 
son  served  does  not  immediately  comply  with  the  rule  or  reguh 
tion  violated,  such  officer,  board  or  corporation  shall  notify  tl 
state  department  of  the  violation,  which  shall  immediately  e: 


amine  into  such  violation;  and  if  such  person  is  found  by  thi^^e 
state  department  to  have  actually  violated  such  rule  or  regulatioi^      :i, 
the  commissioner  of  health  shall  order  the  local  board  of  healt       -h 
of  such  municipality  wherein  the  violation  or  the  noncomplianczzre 
occurs  to  convene  and  enforce  obedience  to  such  rule  or  regul^^sa- 
tion.      If  the  local  board  fails  to  enforce  such  order  within  ir—  n 
days   after   its    receipt,    the  corporation   furnishing  such   wat^^^* 
supply,  or  the  municipality  deriving  its  water  supply  from  tt"»-^ 
waters  to  which  such  rule  or  regulation  relates,  or  the  state  cai^*"^" 
missioner  of  health  or  the  local  board  of  health  of  the  muni^^'*'" 
pality  wherein  the  water  supply  protected  by  these  rules  is  us^ 
or  any  person  interested  in  the  protection  of  the  purity  of  t. 
water  supply  may  maintain  an  action  in  a  court  of  record,  whic^ 
shall  be  tried  in  the  county  where  the  cause  of  action  arose  agaii      ^ 
such  person,  for  the  recovery  of  the  penalties  incurred  by  suc^ 
violation,  and  for  an  injunction  restraining  him  from  the  codj^ 
tinued  violation  of  such  rule  or  regulation. 

''  §  72.   Sewerage. — When  the  state  department  of  health  shall^ 
for  the  protection  of  a  water  supply  from  contamination,  mak^ 
orders  or  regulations  the  execution  of  which  will  require  or  make 
necessary  the  construction  and  maintenance  of  any  system  of 
sewerage,  or  a  change  thereof,  in  or  for  any  village  or  hamlet. 


I 
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r  incorporated  or  unincorporated,  or  the  execution  of 
nil  require  the  providing  of  some  public  means  of  removal 
fication  of  sewage,  the  municipality  or  corporation  owning 
er  works  benefited  thereby  shall,  at  its  ow^n  expense,  con- 
ind  maintain  such  system  of  sewerage,  or  change  thereof, 
►vide  and  maintain  such  means  of  removal  and  purification 
ige  and  such  works  or  means  of  sewage  disposal  as  shall 
•oved  by  the  state  department  of  health.  When  the  execu- 
any  such  regulations  of  the  state  department  of  health  will 
u  or  require  the  removal  of  any  building  or  buildings,  the 
pality  or  corporation  owTiing  the  water  works  benefited 
'  shall,  at  its  own  expense,  remove  such  buildings  and  pay 
owner  thereof  all  damages  occasioned  by  such  removal. 
the  execution  of  any  such  regulation  will  injuriously  affect 
operty  the  municipality  or  corporation  owning  the  water 
benefited  thereby  shall  make  just  and  adequate  compensa- 
r  the  property  so  taken  or  injured.  Until  such  construction 
ige  of  such  system  or  systems  of  sewerage,  and  the  provid- 
such  means  of  removal  or  purification  of  sewage,  and  such 
r  means  of  sewage  disposal  and  the  removal  of  any  build- 
e  so  made  by  the  municipality  or  corporation  owning  the 
works  to  be  benefited  thereby  at  its  own  expense,  and  until 
nicipality  or  corporation  owning  the  water  works  benefited 
lake  just  and  adequate  payment  for  all  injuries  to  property 
r  all  injuries  caused  to  the  legitimate  use  or  operation  of 
roperty,  there  shall  be  no  action  or  proceeding  taken  by 
sh  municipality,  oflScer,  board,  person  or  corporation  against 
Tson  or  corporation  for  the  violation  of  any  regulation  of 
te  department  of  health  under  this  article,  and  no  person 
deration  shall  be  considered  to  have  violated  or  refused  to 
ny  such  rule  or  regulation.  The  owner  of  any  building 
Qoval  of  which  is  occasioned  or  required,  or  which  has  been 
id  by  any  rule  or  regulation  of  the  state  department  of 
made  under  the  provisions  of  this  article,  and  all  persons 
rights  of  property  are  injuriously  affected  by  the  enforce- 
d  any  such  rule  or  regulation,  shall  have  a  cause  of  action 
b  the  municipality  or  corporation  owning  the  water  works 
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benefited  by  the  enforcement  of  such  rule  or  regulation,  for  all 
damages  occasioned  or  sustained  by  such  removal  or  enforcement, 
and  an  action  therefor  may  be  brought  against  such  municipality 
or  corporation  in  any  court  of  record  in  the  county  in  which  the 
premises  or  property  affected  is  situated  and  shall  be  tried  therein; 
or  such  damages  may  be  determined  by  a  special  proceeding  in 
the  supreme  court  or  the  county  court  of  the  county  in  which  the 
property  is  situated.  Such  special  proceedings  shall  be  cord- 
mended  by  petition  and  notice  to  be  served  by  such  owner  up< 
the  municipality  or  corporation  in  the  same  manner  as  for  t. 
commencement  of  condemnation  proceedings.  Such  municipali 
or  corporation  may  make  and  serve  an  answer  to  such  petiti( 
as  in  condemnation  proceedings.  The  petition  and  answer  shi 
set  forth  the  claim  of  the  respective  parties,  and  the  provisions 
the  condemnation  law  shall  be  applicable  to  the  subsequent  prC^ 
ceedings  upon  the  petition  and  answer,  if  any.  Either  party"^ 
may,  before  the  service  of  the  petition  or  answer  respectively^^ 
offer  to  take  or  pay  a  certain  sum,  and  no  costs  shall  be  awarded^ 
against  either  party  unless  the  judgment  is  more  Unfavorable  to  ^ 
him  than  his  offer." 

Concerning  the  obligation  of  water  corporations  or  departments 
to  provide  for  the  cost  of,  or  for  the  making  of  changes  or  improve- 
ments demanded  by  the  rules,  but  not  specifically  mentioned  in 
section  72  of  the  above  law,  the  State  Attorney-General  has  ren- 
dered an  opinion  from  which  the  following  is  abstracted: 

"  In  my  opinion  the  proper  and  only  lawful  construction  which 
can  be  placed  on  section  72  of  the  Public  Health  Law  is  that  all 
damages  and  injury  to  the  owner  of  any  property  affected  by 
changes  required  to  be  made  to  comply  with  the  rules  of  the 
Department  of  Health  must  be  ascertained  and  paid  prior  to  the 
taking  possession  of  the  property,  and  is  a  prerequisite  to  the 
enforcement  of  said  rules  in  all  cases  except  such  as  are  a  nuisance 
in  and  of  themselves,  in  which  cases  the  Department  of  Health 
would  have  power  and  authority  outside  of  sections  70,  71  and  72 
to  abate  the  same.  Any  other  construction  would  to  my  mind 
render  the  law  unconstitutional.  In  brief,  I  am  of  the  opinion 
that  the  State  Department  of  Health,  *  *  *  can  make  and 
promulgate  rules  regulating  and  controlling  the  use  of  premises 
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surrounding  the  sources  in  all  regards,  and  that  a  person  violating 
any  of  these  rules  can  be  punished  a.s  provided  by  the  penalties, 
but  before  such  punishment  can  be  inflicted,  the  corporation  for 
trhosc  bvuefit  the  rules  are  made  and  established  must  pay  or 
tender  to  the  owner  of  the  property  affected  by  the  enforcement 
of  such  rules  an  amount  equal  to  all  damages  for  making  the 
elianges  necessary." 


DOLGEVILLE 

Jlules  and  regulations  for  the  protection  from  contamination 
of  ihe  public  water  supply  of  the  village  of  Dolgeville,  Her- 
Irir^ier,  county,  N.  Y. 

Rules  and  Regulations 

The  following  rule-s  and  regulations  shall  apply  to  Cold  creek 
an<i  to  the  impounding  and  distributing  reservoir  of  the  Dolge- 
ville water  supply,  supplying  the  public  water  supply  of  the  village 
^f   Dolgeville,  Herkimer  county,  N.  Y.,  and  to  all  watercourses 
^^^tering  or  ultimately  discharging  into  said  streams  or  bodies  of 
^atcr.      The  term  "  reservoir  "  whenever  used  in  these  rules  is 

• 

^tended  to  mean  and  comprise  every  natural  or  artificial  reser- 
voir, lake  or  pond  which  stores  or  detains  water  that  enters  or  may 
Gnter  the  public  water  supply  of  the  village  of  Dolgeville.  The 
terin  *^  watercourse  "  wherever  used  in  these  rules  is  intended  to 
niean  and  comprise  every  spring,  stream,  ditch,  or  gutter,  or  other 
watercourse  of  any  kind,  the  waters  of  which  when  rimning, 
whether  constantly  or  occasionally,  eventually  flow,  or  may  flow, 
into  the  public  water  supply  of  the  village  of  Dolgeville. 

Privies  Adjacent  to  Reservoirs  or  Watercourses 

1.  No  privy,  privy  vault,  pit,  cesspool,  or  any  other  receptacle 
of  any  kind  used  for  either  temporary  storage  or  the  permanent 
deposit  of  human  excreta  shall  be  constructed,  placed  or  main- 
tained within  two  hundred  (200)  feet,  horizontal  measurement, 
of  tie  high-water  mark  of  any  reservoir,  or  within  one  bundTed 
9 
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(100)  feet  of  the  edge,  margin,  or  precipitous  bank  of  any  water- 
course of  the  Dolgeville  stipply. 

2.  No  privy,  privy  vault,  pit,  cesspool,  or  any  other  receptade 
used  for  the  permanent  deposit  of  human  excreta  shall  be  con- 
structed, located,  placed  or  maintained  with  its  nearest  point 
within  three  hundred  (300)  feet,  horizontal  measurement,  of  tie 
water  line  of  any  reservoir  of  the  Dolgeville  water  supply,  or 
within  two  hundred  (200)  feet,  horizontal  measurement,  of  tie 
edge,  margin,  or  precipitous  bank  of  any  watercourse  of  the  Dolge- 
ville water  supply. 

3.  No  privy,  privy  vault,  pit,  cesspool,  or  other  receptacle  used 
for  the  permanent  deposit  of  human  excreta  shall  be  constructed, 
located,  placed  or  maintained  within  any  mine  or  mine  shaft,  tk 
drainage  from  which,  either  by  gravity  or  by  pumping,  flc^ 
directly  or  indirectly  into  any  reservoir  or  watercourse  of  tt^ 
DolgeviUe  water  supply.  , 

4.  Every  privy,  privy  vault,  pit,  cesspool  or  other  receptaXJA^ 
or  place  used  for  the  temporary  storage  of  human  excreta  whi^*^ 
is  constructed,  located,  or  maintained  within  the  aforesaid  thr^® 
himdred  (300)  feet,  horizontal  measurement,  of  the  high-wat^'^ 
mark  of  any  reservoir,  or  within  the  aforesaid  two  hundred  (20(?y 
feet,  horizontal  measurement^  of  the  edge,  margin,  or  precipitoi^^ 
bank  of  any  watercourse  of  the  Dolgeville  water  supply,  froil^ 
which   privy   or   other   receptacle   the  excreta   are  not   at  onc^ 
removed  automatically  by  means  of  suitable  water-tight  pipes  or 
conduits  to  some  proper  place  of  ultimate  disposal,  as  hereinafter 
provided,  shall  be  arranged  in  such  manner  that  all  such  excreta 
shall  be  received  temporarily  in  suitable  receptacles  or  vessels 
which  shall  at  all  times  be  maintained  in  an  absolutely  water- 
tight condition  and  which  will  permit  of  convenient  removal  to 
some  place  of  ultimate  disposal  as  hereinafter  set  fortiL 

5.  Every  privy,  privy  vault,  pit,  cesspool  or  other  receptacle 
used  for  the  temporary  or  permanent  storage  of  human  excreta 
which  is  constructed,  located,  or  maintained  within  any  mine  or 
mine  shaft,  from  which  privy  or  receptacle  the  excreta  are  not 
at  once  removed  automatically  by  means  of  water-tight  pipes  or 
conduits  to  some  proper  place  of  ultimate  disposal,  as  hereinafter 
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provided,  shall  be  arranged  in  such  manner  that  all  such  excreta 
shall  be  received  in  suitable  vessels  or  receptacles  which  shall  at 
all  timee  be  maintained  in  an  absolutely  water-tight  condition  and 
which  will  permit  of  convenient  removal  to  some  place  of  ultimate 
disposal  as  hereinafter  set  forth. 

6.  The  excreta  collected  in  the  aforesaid  receptacles  shall  be 
removed  and  the  receptacles  thoroughly  cleansed  and  deodorized 
as  often  as  may  be  foimd  necessary  in  order  to  maintain  the  privy 
in  proper  sanitary  condition  and  to  effectually  prevent  any  over- 
flow upon  the  soil  or  upon  the  foundations  or  floor  of  the  privy. 
In  effecting  this  removal  the  utmost  .care  shall  be  exercised  that 
none  of  the  contents  be  allowed  to  escape  while  being  transferred 
from  the  privy  to  the  place  of  disposal  hereinafter  specified,  and 
that  the  contents,  while  being  transferred  from  the  privy  to  the 
place  of  disposal,  shall  be  thoroughly  covered  and  that  the  least 
possible  annoyance  and  inconvenience  be  caused  to  occupants  of 
the  premises  and  the  adjacent  premises. 

7.  Unless  otherwise  specially  ordered  or  permitted  by  the  State 
Department  of  Health,  the  excreta  collected  in  the  aforesaid 
receptacles  shall,  when  removed,  be  disposed  of  by  burying  in 
trenches,  or  by  thoroughly  digging  it  into  the  soil  in  such  place 
and  manner  as  to  effectually  prevent  them  from  being  w^ashed  over 
the  surface  of  the  ground  by  rain  or  melting  snow,  and  at  dis- 
tances of  not  less  than  five  hundred  (500)  feet,  horizontal  meas- 
urement, from  the  high-water  mark  of  any  reservoir,  or  not  less 
than  three  hundred  (300)  feet  from  the  edge,  margin,  or  pre- 
cipitous bank  of  any  watercourse  of  the  Dolgeville  water  supply. 

8.  Whenever  it  shall  be  found  that  owing  to  the  character  of 
the  soil  or  of  the  surface  of  the  ground,  or  owing  to  the  height  or 
flow  of  subsoil,  or  surface  water,  or  other  special  local  conditions, 
the  excremental  matter  from  any  privy  or  aforesaid  receptacle, 
or  from  any  trench  or  place  of  disposal,  may,  in  the  opinion  of 
the  State  Conmiissioner  of  Health,  be  washed  over  the  surface 
or  through  the  soil  into  any  reservoir  or  watercourse,  then  the 
said  privy  or  receptacle  for  excreta  or  the  said  trench  or  place  of 
disposal  shall,  after  due  notice  to  the  owner  thereof,  be  removed 
to  such  greater  distance  or  to  such  place  as  shall  be  considered 
safe  and  proper  by  the  State  Department  of  Health. 
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Sewage,  House  Slops,  Sink  Waste,  etc. 

9.  No  sewage  or  excremcntal  matter  from  any  water  closet, 
privy,  or  cesspool  shall  be  led,  conducted  or  discharged  by  any 
pipe,  drain,  or  ditch  into  any  reservoir  or  watercourse  of  the 
Dolgeville  water  supply,  nor  shall  any  such  matter  be  placed, 
led,  discharged,  or  allowed  to  escape  onto  the  surface  of  the  ground 
or  into  the  ground  below  the  surface  within  five  hundred  (500) 
feet,  horizontal  measurement,  from  the  high-water  mark  of  any 
reservoir,  or  within  three  hundred  (300)  feet,  horizontal  meas- 
urement, of  the  edge,  margin,  or  precipitous  bank  of  any  water- 
course of  the  Dolgeville  water  supply. 

10.  No  garbage,  putrescible  matter,  house  slops,  bath  waters, 
kitchen  or  sink  waste,  refuse  or  waste  waters  from  creameries, 
cheese  factories,  laundries,  nor  water  in  which  milk  cans,  utensils, 
clothes,  bedding,  carpets,  or  harnesses  have  been  washed  or  rinsed, 
nor  any  polluted  water  or  liquid  of  any  kind  shall  be  thrown  or 
discharged  directly  or  indirectly  into  any  reservoir  or  watercourse 
of  the  Dolgeville  water  supply.  Nor  shall  any  such  liquid  or 
solid  refuse  or  waste  be  thrown  or  discharged  upon  the  surface  of 
any  ground  or  into  the  ground  below  the  surface  in  any  manner 
whereby  the  same  may  flow  into  any  reservoir  or  watercourse  of 
the  Dolgeville  water  supply  within  two  hundred  (200)  feet,  hori- 
zontal measurement,  of  the  edge,  margin,  or  precipitous  bank  of 
any  watercourse  of  the  Dolgeville  water  supply. 

11.  No  clothing,  bedding,  carpets,  harness,  vehicle,  receptacles, 
utensils,  nor  any  thing  that  pollutes  water  shall  be  washed,  rinsed, 
or  placed  in  any  reservoir  or  watercourse  of  the  Dolgeville  water 
supply. 

Bathing,  Animals,  Manure,  Compost,  etc. 

12.  No  person  shall  be  allowed  to  bathe  in  any  reservoir  or 
watercourse  of  the  Dolgeville  water  supply,  nor  shall  any  animals 
or  poultry  be  allowed  to  stand,  wade,  or  swim  in  said  reservoir  or 
watercourse,  nor  be  washed  therein. 

13.  No  stable  for  cattle  or  horses,  barn  yard,  hog  pen,  poultry 
house  or  yard,  hitching  place  or  standing  place  for  horses  or  other 
animals,  manure  pile  nor  compost  heap,  shall  be  located,  placed, 
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naintained,  or  allowed  to  remain  with  its  nearest  point  less  than 
ive  hundred  (500)  fiet,  horizontal  measurement,  from  high- 
water  mark  of  any  reservoir,  or  less  than  three  hundred  (300) 
feet,  horizontal  measurement,  from  the  edge,  margin,  or  precipi- 
tous bank  of  any  watercourse  of  the  Dolgeville  water  supply,  and 
none  of  the  above-named  objects  or  sources  of  pollution  shall  be 
so  located,  placed,  maintained,  or  allowed  to  remain  that  the 
drainage,  leachings  or  washings  from  the  same  may  enter  any 
reservoir  or  watercourse  of  the  Dolgeville  water  supply,  without 
first  having  passed  over  or  through  such  an  extent  of  soil  as  to 
have  been  properly  purified,  and  in  no  case  shall  it  be  deemed  that 
proper  purification  has  been  secured  unless  the  above  drainage, 
leachings,  or  washings  shall  have  percolated  over  or  through  the 
soil  in  a  scattered,  dissipated  form,  and  not  concentrated  in  per- 
ceptible lines  of  drainage,  for  a  distance  of  not  less  than  five 
hundred  (500)  feet  before  entering  any  reservoir,  nor  less  than 
three  hundred  (300)  feet  before  entering  any  watercourse  of  the 
Dolgeville  water  supply. 

14.  No  human  excrement  or  compost  containing  human  excre- 
ment shall  be  placed,  piled,  or  spread  upon  the  ground,  or  dug 
or  buried  in  the  soil  within  a  distance  of  five  hundred  (500)  feet 
from  the  high-water  line  of  any  reservoir,  nor  within  a  distance 
of  five  hundred  (500)  feet  from  the  edge,  margin,  or  precipitous 
bank  of  any  reservoir  of  the  Dolgeville  water  supply,  and  no 
manure  or  compost  of  any  kind  shall  be  placed,  piled,  or  spread 
upon  the  ground  within  three  hundred  (300)  feet  of  the  high- 
water  line  of  any  reservoir,  nor  within  two  hundred  (200)  feet 
of  the  edge,  margin,  or  precipitous  bank  of  any  watercourse  of 
the  Dolgeville  water  supply. 

15.  No  decayed  or  fermented  fruit  or  vegetables,  cider-mill 
waste,  roots,  grain  or  vegetable  refuse  of  any  kind  shall  be  located, 
placed,  maintained,  or  allowed  to  remain  in  such  places  that  the 
drainage,  leachings  or  washings  therefrom  may  flow  by  open, 
blind,  or  covered  drains  or  channels  of  any  kind  into  any  reser- 
voir or  watercourse  of  the  Dolgeville  water  supply  without  first 
having  passed  over  or  through  such  an  extent  of  soil  as  to  have 
become  properly  purified,  and  in  no  case  shall  it  be  deemed  that 
proper  purification  has  been  secured  unless  the  above-mentioned 
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drainage,  leachings,  or  washings  shall  have  percolated  over  or 
through  the  soil  in  a  scattered,  dissipated  form,  and  not  concen- 
trated in  perceptible  lines  of  drainage,  for  a  distance  of  not  less 
than  two  hundred  (200)  feet  before  entering  any  reservoir,  or  a 
distance  of  not  less  than  one  hundred  (100)  feet  before  entering 
any  watercourse  of  the  Dolgeville  water  supply. 

Dead  Animals,  Ojfal,  Manufacturing  Wastes,  etc. 

16.  No  dead  animal,  bird,  fish  or  any  part  thereof,  nor  any 
offal,  nor  any  refuse  from  any  slaughter  house,  nor  any  decom- 
posable  or  putrescible  refuse  or  waste  matter  of  any  kind  shall 
be  thrown,  placed  in  or  allowed  to  pass  into  any  reservo-ir  or 
watercourse  of  the  Dolgeville  water  supply  without  th^  If^achings 
or  drainage  from  such  dead  animal,  bird,  fish,  offal,  slaughter 
house  refuse,  or  such  decomposable  or  putrescible  matter  shall 
have  first  percolated  over  or  through  the  soil  in  a  scattered,  dissi- 
pated form,  and  not  concentrated  in  perceptible  lines  of  drainage, 
for  a  distance  of  not  less  than  three  hundred  (300)  feet  before 
entering  any  reservoir,  and  not  less  than  two  hundred  (200)  feet 
before  entering  any  watercourse  of  the  Dolgeville  water  supply. 

• 

Boating,  Fishing,  and  the  Harvesting  of  Ice 

17.  The  harvesting  of  ice,  skating,  boating,  fishing  from  boats, 
from  rafts,  from  the  shore  and  through  the  ice  are  hereby  pro- 
hibited upon  or  in  any  and  all  of  the  reservoirs  of  the  Dolgeville 
water  supply. 

The  board  of  health  of  the  village  of  Dolgeville,  when  neces- 
sary to  r^ilate  or  diminish  the  number  of  fish  in  any  of  the  reser- 
voirs, or  when  in  their  opinion  such  privileges  may  be  extended 
without  endangering  the  purity  of  the  water  supply,  are  hereby 
authorized  to  pennit  boating  or  fishing,  or  both,  under  explicit 
regulations  and  restrictions.  Snch  permit,  regulations  and  re- 
strictions must  first  be  approved  in  writing  by  the  State  Com- 
missioner of  Health. 

A  violation  or  noncompliance  with  any  of  the  restrictions  or 
regulations  under  which  such  permit  for  boating  or  fishing  is 
issued  shall  be  construed  as  a  violation  or  noncompliance  with  this 
section  of  the  rules  and  regulations. 
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PerwUy 

18.  In  accordance  with  section  70  of  chapter  661  of  the  Laws 
of  1893,  as  amended  by  chapter  251  of  the  Laws  of  1899,  chapter 
4:84  of  the  Laws  of  1904,  and  chapter  582  of  the  Laws  of  1906, 
the  penalty  for  each  and  every  violation  of,  or  noncompliance 
with,  any  of  the  above  rules  and  regulations  which  relate  to  a 
IK?rmanent  source  or  act  of  contamination  is  hereby  fixed  at  two 
hundred  dollars  ($200.) 

The  foregoing  rules  and  regulations  for  the  protection  from  con- 
tamination of  the  public  water  supply  of  the  village  of  Dolgeville, 
X.  Y.,  were  duly  made,  ordained  and  established  on  the  7th  day 
of  August,  1907,  pursuant  to  chapter  661  of  the  Laws  of  the  State 
of  Xew  York  for  1893,  as  finally  amended  by  chapter  582  of  the 
Laws  of  1906. 

EUGENE  H.  PORTER, 

State  Commissioner  of  Health 
Albany,  N.  Y. 

These  niles  and  regulations,  to  be  operative  and  valid,  must 
fir>t  be  published  at  least  once  each  week  for  six  consecutive  weeks 
in  at  least  one  newspaper  in  Herkimer  county,  N.  Y.,  and  the 
affidavit,  of  the  printer,  publisher  or  proprietor  of  each  newspaper 
in  w^hich  such  publication  is  made,  that  the  publication  was  so 
made,  together  with  a  copy  of  the  rules  and  regulations,  must  be 
filed  with  the  county  clerk  of  that  county. 

The  cost  of  each  such  publication,  affidavit  and  filing  must  be 
paid  by  the  water  department  of  the  village  of  Dolgeville,  N.  Y. 


MECHANICVILLE 

Rules  and  regulations  for  the  protection  from  contamination  of 
the  public  water  supply  of  the  village  of  MecJuinicville,  Saratoga 
county,  N.  T. 

Rules  and  Regulations 

The  following  rules  and  regulations  shall  apply  to  Plum  brook 
and  to  the  impounding  and  distributing  reservoir  of  the  Mechan- 
icville  water  supply,  supplying  the  public  water  supply  of  the 
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village  of  Mechanicville,  Saratoga  county,  N.  Y.,  and  to  all  water 
courses  entering  or  ultimately  discharging  into  said  streams  or 
bodies  of  water.  The  term  "  reservoir  "  whenever  used  in  these 
rules  is  intended  to  mean  and  comprise  every  natural  or  artificial 
reservoir,  lake  or  pond  which  stores  or  detains  water  that  enters 
or  may  enter  the  public  water  supply  of  the  village  of  Mechanic- 
ville. The  term  "  water  course  "  wherever  used  in  these  rules  is 
intended  to  mean  and  comprise  every  spring,  stream,  ditch,  glitter 
or  other  watercourse  of  any  kind,  the  waters  of  which  when  run- 
ning, whether  constantly  or  occasionally,  eventually  flow,  or  may 
flow,  into  the  public  water  supply  of  the  village  of  Mechanicville. 

Privies  Adjacent  to  Reservoirs  or  Watercourses 

1.  No  privy,  privy  vault,  pit,  cesspool,  or  any  other  receptacle 
of  any  kind  used  for  the  temporary  storage  or  deposit  of  hum^^ 
excreta  shall  be  constructed,  placed  or  maintained  with  its  near^^ 
point  within  fifty  (50)  feet,  horizontal  measurement  of  the  hi^^^' 
water  mark  of  any  reservoir,  or  of  the  edge,  margin  or  precig^^^ 
tons  bank  of  any  watercourse  of  the  Mechanicville  supply. 

2. .  No  privy,  privy  vault,  pit,  cesspool  or  any  other  receptac^ 
used  for  the  permanent  deposit  of  human  excreta  shall  hs  con::^ 
structed,  located,  placed  or  maintained  with  its  nearest  poin  ^ 
within  two  hundred  (200)  feet  horizontal  measurement  of  th^ 
water  line  of  any  reservoir  of  the  Mechanicville  water  supply,  or^ 
within  one  hundred  fifty  (150)  feet,  horizontal  measurement  of^ 
the  edge,  margin  or  precipitous  bank  of  any  watercourse  of  the 
Mechanicville  water  supply. 

3.  Every  privy,  privy  vault,  pit,  cesspool  or  other  receptacle 
or  j)lace  used  for  the  temporary  storage  of  human  excreta  which 
is  constructed,  located  or  maintained  within  the  aforesaid  two 
hundred  (200)  fet^t,  horizontal  measurement  of  the  high-water 
mark  of  anv  reservoir,  or  within  the  aforesaid  one  hundred  fifty 
(150)  feet,  horizontal  measurement,  of  the  edge,  margin  or  precip- 
itous bank  of  any  watercourse  of  the  Mechanicville  water  supply, 
from  which  privy  or  other  receptacle  the  excreta  are  not  at  once 
removed  automatic4jlly  by  means  of  suitable  water-tight  pipes  or 
conduits  to  some  pmper  place  of  ultimate  disposal,  as  hereinafter 
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provided,  shall  be  arranged  in  such  manner  that  all  such  excreta 

shall   be   received  temporarily  in  suitable  vessels  or  receptacles 

which  shall  at  all  times  be  maintained  in  an  a!bsolutelv  wator- 

tight  condition  and  which  will  pennit  of  convenient  removal  to 

some  place  of  ultimate  disposal  as  hereinafter  set  forth. 

4.  The  excreta  collected  in  the  aforesaid  receptacles  shall  be 
removed  and  the  receptacles  thoroughly  cleansed  and  deodorized 
as  often  as  may  be  found  necessary'  in  order  to  maintain  the  privy 
in  proper  sanitary  condition  and  to  effectually  prevent  any  over- 
flow upon  the  soil  or  upon  the  foundations  or  floor  of  the  privy. 
In  effecting  this  removal  the  utmost  care  shall  be  exercised  that 
none  of  the  contents  be  allowed  to  escape  while  being  transferred 
from  the  privy  to  the  place  of  disposal  hereinafter  specified,  and 
that  the  (contents,  while  being  transferred  from  the  privy  to  the 
place  of  disposal,  shall  bo  thoroughly  covereel  and  that  the  least 
j)ossible  annoyance  and  inconvenience  be  caused  to  occupants  of 
the  premises  and  the  adjacent  premises. 

5.  Unless  otherwise  specially  ordered  or  permitted  by  the 
State  Department  of  Health,  the  excreta  collected  in  the  aforesaid 
receptacles  shall,  when  removed,  be  disposed  of  by  burying  in 
trenches,  or  by  thoroughly  digging  it  into  tho  soil  in  such  plac3 
and  manner  as  to  effectually  prevent  them  from  being  washed 
over  the  surface  of  the  groimd  by  rain  or  melting  snow,  and  at 
distances  of  not  less  than  three  hundred  (300)  feet,  horizontal 
measurement,  from  the  high-water  mark  of  any  reservoir,  or  not 
less  tlian  two  hundred  (200)  feet  from  the  edge,  margin,  or  precip- 
itous bank  of  any  watercourse  of  the  Mechanicville  water  supply. 

6.  Whenever  it  shall  be  found  that  owing  to  the  character  of 
the  soil  or  of  the  surface  of  tho  ground,  or  owing  to  the  height 
or  flow  of  su'b-soil,  or  surface  water,  or  other  s^wcial  local  condi- 
tions, the  excremental  matter,  from  any  privy  or  aforesaid  recep- 
tacle, or  from  any  trench  or  place  of  disposal  may,  in  the  opinion 
of  the  State  Commissioner  of  Health  be  washed  over  the  surface 
or  through  the  soil  into  any  reservoir  or  watercourse,  then  the 
said  privy  or  receptacle  for  excreta  or  the  said  trench  or  place 
of  disposal  shall,  after  due  notice  to  the  owner  thereof,  be  removed 
to  such  greater  distance  or  to  such  place  as  shall  be  considered 
safe  and  proper  by  the  State  Department  of  Health. 
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Sewage,  House  Slops,  Sink  Waste,  Etc. 

7.  No  sewage  or  excremental  matter  from  any  water-closet, 
privy  or  cesspool  shall  be  led,  conducted  or  discharged  by  any 
pipe,  drain  or  ditch  into  any  reservoir,  or  watercourse  of  the 
Mechanicville  water  supply,  nor  shall  any  such  matter  be  placed, 
led,  discharged  or  allowed  to  escape  onto  the  surface  of  the 
ground  or  into  the  ground  below  the  surface  within  three  hundred 
(300)  feet,  horizontal  measurement,  from  the  high-water  mark  of 
any  reservoir,  of  within  two  hundred  (200)  feet,  horizontal  meas- 
urement of  the  edge,  margin  or  precipitous  bank  of  any  water- 
course of  the  Mechanicville  water  supply. 

8.  No  garbage,  putrescible  matter,  house  slops,  bath  waters, 
kitchen  or  sink  waste,  refuse  or  waste  water  from  creameries, 
cheese  factories,  laundries,  nor  water  in  which  milk  cans,  utensils, 
clothes,  bedding,  carpets  or  harnesses  have  been  washed  or  rinsed, 
nor  any  polluted  water  or  liquid  of  any  kind  shall  be  thrown  or 
discharged  directly  or  indirectly  into  any  reservoir  or  watercourse 
of  the  Mechanicville  water  supply.  Nor  shall  any  such  liquid  or 
solid  refuse  or  waste  be  thrown  or  discharged  upon  the  surface  of 
any  ground  or  into  the  ground  below  the  surface  in  any  manner 
whereby  the  same  may  flow  into  any  reservoir  or  watercourse  of 
the  Mechanicville  water  supply  within  one  hundred  (100)  feet, 
horizontal  measurement,  of  the  edge,  margin  or  precipitous  bank 
of  any  watercourse  of  the  Mechanicville  water  supply. 

9.  No  clothing,  bedding,  carpets,  harness,  vehicle,  receptacles, 
utensils,  nor  anything  that  pollutes  water  shall  be  washed,  rinsed 
or  placed  in  any  reservoir  or  watercourse  of  the  Mechanicville 
water  supply. 

Bathing,  Animals,  Manure,  Compost,  etc. 

10.  No  person  shall  be  allowed  to  bathe  in  any  reservoir  or 
watercourse  of  the  Mechanicville  water  supply,  nor  shall  any 
animals  or  poultry  be  allowed  to  stand,  wade  or  swim  in  said 
reservoir  or  watercourse,  nor  be  washed  therein. 

The  watering  of  live  stock  or  animals  in  the  distributing  reser- 
voir of  the  Mechanicville  water  supply  or  in  the  streams  tributary 
thereto  within  a  distance  of  five  hundred  (500)  feet  from  said 
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reservoir   is   hereby  prohibited.     Xor   shall  cattle  or  live  stock 

be  pastured  or  allowed  to  graze  within  twenty-five  (25)  feet  of 

the  high  water  margin  of  said  reservoir  or  within  twenty-five 

(25)   feet  of  the  banks  of  said  tributary  streams  at  any  point 

within  five  hundred  (500)  feet  from  said  reservoir. 

11.  No  stable  for  cattle  or  horses,  barn-yard,  hog^pen,  poultry 
bouse  or  yard,  hitching  place  or  standing  place  for  horses  or  other 
animals,  manure  pile  nor  compost  heap  shall  be  located,  placed, 
maintained  or  allowed  to  remain  with  its  nearest  point  less  than 
one  hundred  fifty  (150)  feet,  horizontal  measurement,  from  high- 
water  mark  of  any  reser^'oir,  or  less  than  seventy-five  (75)  feet, 
horizontal  measurement,  from  the  edge,  margin  or  precipitous 
bank  of  any  watercourse  of  the  Mechanicville  water  supply,  and 
none  of  the  above-named  objects  or  sources  of  pollution  shall  be 
so  located,  placed,  maintained  or  allowed  to  remain  that  the 
drainage,  leachings  or  washings  from  the  same  may  enter  any 
reservoir  or  watercourse  of  the  Mechanicville  water  supply,  with- 
out first  having  passed  over  or  through  such  an  extent  of  soil  as 
to  have  been  properly  purified,  and  in  no  case  shall  it  be  deemed 
that  proper  purification  has  been  secured  unless  the  above  drain- 
age, leachings  or  washings  shall  have  percolated  over  or  through 
the  soil  in  a  scattered,  dissipated  form,  and  not  concentrated  in 
perceptible  lines  of  drainage,  for  a  distance  of  not  less  than  one 
hundred  and  fifty  (150)  feet  before  entering  any  reservoir,  nor 
less  than  seventy-five  (75)  feet  before  entering  any  watercourse 
of  the  Mechanicville  water  supply. 

12.  No  human  excrement  or  compost  containing  human  ex- 
crement shall  be  placed,  piled  or  spread  upon  the  ground,  or  dug 
or  buried  in  the  soil  within  a  distance  of  three  hundred  (300) 
feet  from  the  high-water  line  of  any  reservoir,  nor  within  a  dis- 
tance of  two  hundred  (200)  feet  from  the  edge,  margin  or  precipi- 
tous bank  of  any  watercourse  of  the  ^lechanicvillc  water  supply, 
and  no  manure  or  compost  of  any  kind  shall  be  placed,  piled  or 
spread  upon  the  ground,  within  one  hundred  and  fifty  (150)  feet 
of  the  high  water  line  of  any  reservoir,  nor  within  seventy-five 
(75)  feet  of  the  edge,  margin  or  precipitous  bank  of  any  water- 
course of  the  Mechanicville  water  supply. 
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13.  Xo  decayed  or  fermented  fruit  or  vegetables,  cider  mill 
waste,  roots,  grain  or  other  vegetable  refuse  of  any  kind  shall  be 
located,  placed,  maintained  or  allowed  to  remain  in  such  places 
that  the  drainage,  leaehings  or  washings  therefrom  may  flow  by 
open,  blind  or  covered  drains  or  channels  of  any  kind  into  any 
reservoir  or  watercourse  of  the  Mechanicville  water  supply  with- 
out first  having  passed  over  or  through  such  an  extent  of  soil  as 
to  have  become  properly  purified,  and  in  no  case  shall  it  be 
deemed  that  sufficient  purification  has  been  secured  unless  the 
above-mentioned  drainage,  leaehings  or  washings  shall  have  per- 
colated over  or  through  the  soil  in  a  scattered,  dissipated  form, 
and  not  concentrated  in  perceptible  lines  of  drainage  for  a  dis- 
tance of  not  less  than  one  hundred  (100)  feet  before  entering  any 
reservoir,  or  a  distance  not  less  than  fifty  (50)  feet  before  enter- 
ing any  watercourse  of  the  Mechanicville  water  supply. 

Dead  Animals,   Offal,  Manufacturing   ^Yasies,  etc. 

14.  K'o  dead  animal,  bird,  fish  or  any  part  thereof,  nor  any 
offal  nor  any  refuse  from  any  slaughter  house,  nor  any  decom- 
posable or  putrescible  refuse  or  waste  matter  of  any  kind  shall 
be  thrown,  placed  in  or  allowed  to  pass  iijto  any  reservoir  or 
watercourse  of  the  ^Mechanicville  water  supply  without  first 
having  percolated  over  or  through  the  soil  in  a  scattered,  dissi- 
pated form,  and  not  concentrated  in  perceptible  lines  of  drainage, 
for  a  distance  of  not  less  than  one  hundred  and  fifty  (150)  feet 
before  entering  any  reservoir,  and  not  less  than  one  hundred 
(100)  feet  before  entering  any  watercourse  of  the  Mechanicville 
water  supply. 

Boating  and  Fishing 

15.  Skating,  boating,  fishing  from  boats,  from  rafts,  from  the 
shore,  and  through  the  ice  are  hereby  prohibited  in  any  and  all 
of  the  reservoirs  of  the  ^lochanicville  Avater  supply. 

The  board  of  health  of  the  village  of  Mechanicville,  when 
necessary  to  regulate  or  diminish  the  number  of  fish  in  any  of 
the  reservoirs,  or  when  in  their  opinion  such  privileges  may  be 
extended  without  endangering  the  purity  of  the  water  supply, 
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are  hereby  authorized  to  permit  boating  or  lishing  or  both,  under 
explicit  regulations  and  restrictions.  Such  permit,  regulations 
and  restrictions  must  first  be  approved  in  writing  by  the  State 
Commissioner  of  Health. 

A  violation  or  noncompliance  with  any  of  the  restrictions  or 
regulations  under  which  such  permit  for  boating  or  fishing  is 
issued  shall  be  construed  as  a  violation  or  noncompliance  with 
this  section  of  the  rules  and  regulations. 

16.  No  water  from  the  Hudson  river  shall  at  any  time  be 
pumped  into  the  distributing  system  or  into  any  reservoir  of  the 
]Mechanicville  water  supply. 

Penalty 

17.  In  accordance  with  section  seventy  of  chapter  six  hundred 
sixty-one  (661)  of  the  Laws  of  1893,  as  amended  by  chapter  two 
hundred  fifty-one  (251)  of  the  Laws  of  1899,  chapter  four  hun- 
dred eighty-four  (484)  of  the  Laws  of  1904  and  chapter  five 
hundred  eighty-two  (582)  of  the  Laws  of  1906,  the  penalty  for 
each  and  every  violation  of,  or  noncompliance  with,  any  of  the 
above  rules  and  regulations  which  relate  to  a  permanent  source 
or  act  of  contamination  is  hereby  fixed  at  two  hundred  ($200) 
dollars. 

The  foregoing  rules  and  regulations  for  the  protection  from 
contamination  of  the  public  water  supply  of  the  village  of  Me- 
chanicville,  X.  Y.,  were  duly  made,  ordained  and  established  on 
the  14th  day  of  August,  1007,  pursuant  to  chapter  six  hundred 
sixty-one  (661)  of  the  Laws  of  the  State  of  New  York  for  1893, 
as  finally  amended  by  chapter  five  hundred  eighty-two  (582)  of 
the  Laws  of  1906. 

EUGENE  H.  PORTER, 

Albany,  X.  Y.  State  Commissioner  of  Health 


These  rules  and  regulations,  to  l)c  operative  and  valid,  must 
first  be  published  at  least  once  each  week  for  six  consecutive 
weeks  in  at  least  one  newspaper  in  Saratop:a  county,  ?^.  Y.,  and 
the  affidavit  of  the  printer,  publisher  or  proprietor  of  each  news- 
paper in  which  such  publicatiQp^  \s^  P^^de,  that  the  publiftation  was 
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so  made,  together  with  a  copy  of  the  rules  and  regulations,  must 
be  filed  with  the  county  clerk  of  that  county. 

The  cost  of  each  such  publication,  affidavit  and  filing  must  be 
paid  by  the  water  department  of  the  village  of  Mechanic- 
ville,  N.  Y. 


NEW  YORK  INTER-URBAN  WATER  COMPANY 

Rules  and  regulations  for  the  protection  from  contamination 
of  the  public  xcater  supply  furnished  by  the  New  York  Inter- 
Urban  Water  Covfipany. 

Rides  and  Regulations. 

The  rules  and  regulations  hereinafter  given,  duly  made  and 
enacted  in  accordance  with  the  provisions  of  sections  70,  71  and 
72  of  the  Public  Health  Law  heretofore  set  forth,  shall  apply  to 
those  portions  of  the  drainage  areas  of  Mamaroneck  river,  Hut- 
chinson river  and  Tom  Paine  brook  which  form  or  are  tributary 
to  the  sources  of  water  supply  of  the  New  York  Inter-Urban 
Water  Company,  of  Westchester  county,  N.  Y.  They  shall  also 
apply  to  the  reservoirs  and  to  the  filter  basins  of  the  said  company. 

The  term  **  reservoir  "  wherever  used  in  these  rules  is  intended 
to  mean  and  refer  to  any  reservoir  or  filter  basin  of  the  New 
York  Inter-Urban  Water  Company.  The  term  "  watercourse  '' 
wherever  used  in  these  rules,  is  intended  to  mean  and  include 
every  spring,  pond  (other  than  the  artificial  reservoirs  and  filter 
basins),  stream,  ditch,  gutter,  or  other  channel  or  permeable  pipe 
or  conduit  of  every  kind,  the  water  of  which  when  running, 
whether  continuously  or  occasionally,  eventually  flow,  or  may 
flow,  into  the  water  supply  of  the  said  New  York  Inter-Urban 
Water   Company. 

'Wherever  a  linear  distance  of  a  structure  or  object  from  a 
reservoir  or  from  a  watercourse  is  mentioned  in  these  rules,  it 
is  intended  to  mean  the  shortest  horizontal  distance  from  the 
nearest  point  of  the  strncture  or  object  to  the  high-water  mark 
of  a  reservoir,  or  to  the  odire,  niarfijin  or  precipitous  bank  form- 
ing the  ordinary  high-water  mark  of  such  watercourse. 
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Privies  Adjacent  to  any  Reservoir  or  Watercourse 

1.  No  privy,  privy  vault,  pit,  cesspool  or  any  other  receptacle 
of  any  kind  used  for  either  the  temporary  storage  or  the  perma- 
nent deposit  of  human  excreta  shall  be  constructed,  placed  or 
maintained  with  its  nearest  point  within  fifty  (50)  feet  of  any 
reservoir  or  watercourse  of  the  water  supply  of  the  New  York 
Inter-Urban  Water  Company. 

2.  No  privy,  privy  vault,  pit,  cesspool  or  any  other  receptacle  ' 
iirjed  for  the  permanent  deposit  of  human  excreta,  shall  be  con- 
structed, located,  placed  or  maintained  with  its  nearest  point 
within  one  hundred  and  fifty  (150)  feet  of  any  reservoir  or 
watercourse  of  the  water  supply  of  the  New  York  Inter-Urban 
Water  Company. 

3.  Every  privy,  privy  vault,  pit,  cesspool  or  other  receptacle 
or  place  used  for  the  temporary  storage  of  human  excreta  which 
IS  constructed,  located  or  maintained  within  the  aforesaid  one 
hundre<l  and  fifty  (150)  feet,  horizontal  measurement,  of  the 
water  line  of  any  reservoir  or  the  edge,  margin  or  precipitous 
bank  of  any  watercourse  of  the  water  supply  of  the  New  York 
Tnter-Urban  Water  Company  from  which  privy,  or  other  recep- 
tacle the  excreta  are  not  at  once  removed  automatically  by  means 
of  suitable  water-tight  pipes  or  conduits  to  some  proper  place  of 
ultimate  disposal,  as  hereinafter  provided,  r^hall  be  arranged  in 
such  manner  that  all  such  excreta  shall  be  received  temporarily 
in  suitable  vessels  or  receptacles  which  shall  at  all  times  be  main- 
tained in  an  absolutely  water-tight  condition  and  which  will  per- 
mit of  convenient  removal  1o  some  place  of  ultimate  disposal  as 
hereinafter  set  forth. 

4.  The  excreta  collected  in  the  aforesaid  receptacles,  shall  be 
removed  and  the  receptacles  thoroughly  cleaned  and  deodorized 
as  often  as  may  be  found  nece3^ary,  in  order  to  maintain  the 
privy  in  proper  sanitary  condition  and  to  effectually  prevent  any 
overflow  upon  the  soil  or  upon  the  foundations  or  floor  of  the 
privy.  In  effecting  this  removal  the  utmost  care  shall  be  exer- 
cised that  none  of  the  contents  bo  allowed  to  escape  while  being 
transferred  from  the  privy  to  the  place  of  rlisposal  hereinafter 
specified,  and  that  the  contents,  while  hciiiu:  tran-^ferred  from  the 
privy  to  the  place  of  disposal,  shall  be  thoroughly  covered  and 
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that  the  least  possible  annoyance  and  inconvenience  be  caused 
to  occupants  of  the  premises  and  the  adjacent  premises. 

5.  Unless  otherwise  specially  ordered  or  permitted  by  the  State 
Department  of  Health,  the  excreta  collected  in  the  aforesaid  re- 
ceptacles shall,  when  removed,  be  disposed  of  by  burying  in 
trenches,  or  by  thoroughly  digging  it  into  the  soil  in  such  place 
and  manner  as  to  effectually  prevent  them  being  washed  over 
the  surface  of  the  ground  by  rain  or  melting  snow,  and  at  dis- 
tances not  less  than  three  hundred  (300)  feet,  horizontal  meas- 
urement, from  the  high-water  mark  of  any  reservoir,  or  not  less 
than  two  hundred  (200)  feet  from  the  edge,  margin,  or  precipi- 
tous bank  of  any  watercourse  of  the  Xew  York  Inter-Urban  water 
supply. 

6.  Whenever  it  shall  be  found  that  owing  to  the  character  of 
the  soil  or  of  the  surface  of  the  ground,  or  owing  to  the  height 
or  flow  of  sub-soil  or  surface  water,  or  other  special  local  condi- 
tions, the  excremental  matter  from  any  privy  or  aforesaid  re- 
ceptacle, or  from  any  trench  or  place  of  disposal,  or  the  garbage 
or  wastes  from  any  dump,  may,  in  the  opinion  of  the  State  Com- 
missioner of  Health,  bo  washed  over  the  surface,  or  through  the 
soil  into  any  reservoir  or  watercourse,  then  the  said  privy  or  re- 
ceptacle for  excreta  or  the  said  trench  or  place  of  disposalor  the 
said  garbage  or  waste  dump,  shall,  after  due  notice  to  the  owner 
thereof,  be  removed  to  such  greater  distance  or  to  such  place  as 
shall  he  considered  safe  and  proper  by  the  State  Commissioner 
of  Health. 

Sexra/je,  House  Slops,  Sinh  Waste,  etc. 

7.  Xo  sewage  nor  excremoutal  matter  from  any  water-closet, 
privy,  or  cesspool  shall  be  led,  conducted,  or  discharged  by  any 
pipe,  drain  or  ditch  into  any  reservoir  or  watercourse  of  the 
water  supply  of  the  Xew  York  Tnter-lTrban  Water  Company,  nor 
shall  any  such  matters  be  placed,  led,  discharged  or  allowed  to 
escape  onto  the  surface  of  the  ground  (>r  into  the  ground  below 
the  surface  within  two  hundred  ("200)  fe(»t  of  any  such  reservoir 
or  watercour-^e. 

8.  Xo  garbage,  putrescible  mailer,  house  slops,  bath  water, 
kitchen  or  sink  waste,  refuse  or  waste?  water,  from  creameries, 
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cheese  factories,  laundries,  nor  water  in  Avhicli  milk  cans,  uten- 
sils, clothing,  bedding,  carpets  or  hames-^es  have  been  washed 
or  rinsed,  nor  any  polluted  water  or  liquid  of  any  kind,  shall  be 
thrown  or  discharged  directly  or  indirectly  into  any  reservoir 
or  watercourse  of  the  water  supply  of  the  New  York  Inter-Urban 
Water  Company;  nor  shall  any  such  licpiid  or  solid  refuse  or 
waste  be  thrown  or  discharged  upon  the  surface  of  the  ground 
or  into  the  srround  below  the  surface  in  any  manner  wherebv  the 
same  may  flow  into  anv  reservoir  or  watercourse  of  the  water 
supply  of  the  New  York  Inter-Urban  Water  Company,  within 
one  hundred  (100)  feet  of  any  such  reservoir  or  within  seventy- 
five   (75)  feet  of  any  such  watercourse. 

0.  Xo  clothing,  bedding,  carpets,  harness,  vehicle,  receptacles, 
utensils,  nor  anything  that  j)ollutes  water,  shall  be  washed,  rinsed 
c^r  plac-ed  in  any  n»serA'oir  or  watercourse  of  the  water  supply 
of  the  Xew  York  Inter-Urban  Water  Company. 

BathiTw,  Aniynalif,  Manure,  Compost,  etc. 

10.  Xo  i)erson  shall  be  allowed  to  bathe  in  any  reservoir  or 
watercourse  of  the  water  supply  of  the  Xew  York  Inter-Urban 
Water  Company,  nor  shall  any  animals  or  poultry  be  allowed  to 
stand,  wade  or  swim  in  said  reservoir  or  watercourse,  nor  be 
washed  therein. 

11.  Xo  stable  for  cattle  or  horse-?,  barnyard,  hog  yard,  pig 
pen,  poultry  house  or  yard,  hitching  place  or  standing  place  for 
horses  or  other  animals,  manure  pile  or  compost  heap,  shall  be 
hxrated,  placed,  maintained  or  allowed  to  remain  with  its  nearest 
]>oint  less  than  one  himdred  and  fifty  (150)  feet  from  any  reser- 
voir, or  seventy-five  (75)  feet  from  any  watercourse  of  the  water 
supply  of  the  Xew  York  Inter-Urban  Water  Company;  and  none 
of  the  alwve-namcd  objects  or  sources  of  pollution  shall  be  so 
hx?ated,  placed,  maintained  or  allowed  to  remain  that  the  drain- 
ings,  teachings  or  washings  from  the  same  may  enter  any  such 
reservoir  or  watercourse  without  first  having  been  passed  over  or 
through  such  an  extent  of  soil  as  to  have  been  properly  purified, 
and  in  no  case  shall  it  be  deemed  tliat  ])roper  purification  has 
been  secured  unless  the  above  drainage,  leuehings  or  washings 
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shall  have  percolated  over  or  through  the  soil  in  a  scattered,  diissi- 
pated  form,  and  not  concentrated  in  perceptible  lines  of  drain- 
age, for  the  distance  of  not  less  than  one  hundred  and  fifty  (150) 
feet  before  entering  any  such  reservoir,  nor  less  than  seventy-five 
(75)  feet  before  entering  any  such  watercourse. 

12.  !N"o  human  excrement  or  compost  containingjiuman  excre- 
ment shall  be  placed,  piled  or  spread  upon  the  ground,  or  dug 
or  buried  in  the  soil,  within  a  distance  of  three  hundred  (300) 
feet  from  any  reservoir,  or  two  hundred   (200)   feet  from  any 
watercourse  of  the  water  supply  of  the  New  York  Int^r-Urba^ 
Water  Company;  and  no  manure  or  compost  of  any  kind  sla^^^ 
be  placed,  piled  or  spread  upon  the  ground  within  one  hund^^ 
and  fifty  (150)  feet  of  any  such  reservoir,  or  seventy-five  C^^' 
feet  of  any  such  watercourse. 

13.  No  decayed  or  fermented  fruit  or  vegetables,  cider  i3—*^^ 
waste,  roots,  grain  or  other  vegetable  refuse  of  any  kind  shall 
located,  placed,  maintained  or  allowed  to  remain  in  such  pla 
that  the  drainage,  leachings  or  washings  therefrom  may  flow 
open,  blind  or  covered  drains  or  channels  of  any  kind  into  a 
reservoir  or  watercourse  of  the  water  supply  of  the  New  Yo 
Tnter-Urban  Water  Company,  without  first  having  passed  ov 
or  through  such  an  extent  of  soil  as  to  have  been  properly  pur 
fied,  and  in  no  case  shall  it  be  deemed  that  suflBcirnt  purific 
tion  has  been  secured  unless  the  above-mentioned  drainage,  leach  ^ 
ings  or  washings  shall  have  percolated  over  or  through  the  soi^ 
in  a   scattered,   dissipated  form,   and  not  concentrated   in   per- 
ceptible  lines  of  drainage,  for  a  distance  of  not  less  than  one  hun- 
dred (100)  feet  before  entering  any  such  reservoir  or  fifty  (50) 
feet  before  entering  any  such  watercourse. 

Dead  Animals,  Offal,  Manufacturing  Waste,  etc, 

14.  No  dead  animal,  bird,  fish,  or  any  part  thereof,  nor  any 
offal  or  waste  matter  of  any  kind,  shall  be  thrown,  placed  in, 
or  allowed  to  pass  into  any  rosen'-oir  or  watercourse  of  the  water 
supply  of  the  New  York  Tntor-Frhan  Water  Company;  rior  shall 
any  sneh  material  or  refuse  be  so  located,  placed,  maintained  or 
allowed  to  remain  that  the  drainage,  leachings,  or  washings  there- 
from may  reach  any  such  reservoir  or  watercourse  without  hav- 
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iug  first  peroolated  over  or  through  the  soil  in  a  scattered,  dissi- 
pated form,  and  not  concentrated  in  perceptible  lines  of  drainage, 
for  a  distance  of  not  less  than  one  hundred  and  fifty  (150)  feet 
before  entering  any  such  reservoir,  or  one  hundred  (100)  feet 
before  entering  any  such  watercourse. 

Fishing  and  Boating 

15.  No  fish  shall  be  taken  from  any  reservoir,  nor  shall  any 
person  fish  in  any  reservoir  or  through  the  ice  upon  the  same, 
nor  trespass  upon  the  waters  of  any  reservoir  or  the  ice  thereon, 
nor  maintain  or  use  any  boat  or  boats  thereon  except  the  officials 
or  duly  authorized  employees  of  the  New  York  Inter-Urban 
Water  Company  in  the  exercise  of  their  duties  in  the  manage- 
ment and  operation  of  the  reservoirs. 

Inspection 

16.  The  Xew  York  Inter-Urban  Water  Company,  through  its 
superintendent  or  other  duly  authorized  official,  shall  maintain 
systematic  and  thorough  inspection  of  the  reservoirs,  streams  and 
of  the  entire  drainage  area  tributary  thereto,  for  the  purpose  of 
determining  whether  the  above  rules  are  being  complied  with. 
At  least  four  such  inspections  shall  be  made  each  year,  and  such 
others  as  may  be  directed  by  the  State  Commissioner  of  Health. 
A  full  and  detailed  report  of  each  such  inspection,  including  a 
statement  of  each  violation  or  noncompliance  with  the  rules,  shall 
be  submitted  in  writing  to  the  State  Commissioner  of  Health 
within  ten  days  of  the  completion  of  such  inspection. 

Penalty 

17.  In  accordance  with  section  70  of  chapter  6G1  of  the  Laws 
of  1893,  as  finally  amended  by  chapter  582  of  the  Laws  of  1906, 
the  penalty  for  each  and  every  violation  of,  or  noncompliance 
with,  any  of  these  rules  and  regulations  which  relate  to  a  perma- 
nent source  or  act  of  contamination,  is  horebv  fixed  at  one  him- 
dred  ($100)  dollars. 

The  foregoing  rules  and  res^ila^ions  for  the  protection  from 
contamination  of  the  public  water  supply  of  the  New  York  Inter- 
Urban  Water  Company  of  Westchester  county,  N.  Y.,  were  duly 
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made,  ordained  and  established  on  the  16th  day  of  September, 
1907,  pursuant  to  chapter  661  of  the  Laws  of  the  State  of  Xe\w 
York  for  1893,  as  finally  amended  by  chapter  582  of  the  Lawr 
of  1896. 

EUGENE  IL  PORTER, 

State  Commissioner  of  Health 
Albany,  N.  Y. 


SARANAC  LAKE 

The  following  amendment  to  the  rules  protecting  the  wat^^ 
supply  of  the  village  of  Saranac  Lake  was  enacted  on  Apri^ 
25,  1907. 

The  full  set  of  rules  as  enacted  may  h?  found  in  the  Twentv— ' 
seventh  Annual  Report. 

Rules  and  Regulations  for  the  Protection  from  Contamination  of  ^ 
the  Public  Water  Supply  of  the  Village  of  Sa^ranac  Lake 

The  rules  and  regulations  heretofore  adopted  under  the  pro- 
visions of  sections  70,  71  and  72  of  the  Public  Health  Law,  which 
aj)ply  to  the  entire  'drainage  area  of  McKenzie  lako  or  pond, 
situated  in  the  township  of  St.  Armand  and  North  Elba, 
Ess(^x  county,  X.  Y.,  which  forms  the  source  of  the  public  water 
supply  of  the  village  of  Saranac  Lake,  N.  Y.,  are  hereby  amended 
as  follows : 

Rule  1'3.  Xo  j)crsc>n  or  ])ersons  shall  erect,  maintain,  use  or 
CK'cupy  any  t(»nt,  camp,  cottage  or  other  structure  on  any  State 
land  within  a  distance  of  three  hundred  feet  (300)  fn>m  the 
shore  of  the  said  lake  or  any  watercourse  flowing  into  it;  and  no 
l>erHon  or  persons,  except  representatives  of  the  sewer  and  wa^^r 
hoard  or  board  of  health  for  some  necessary  purpose  in  connec- 
tion 7rith  the  said  water  supply,  shall,  when  the  said  laJce  is 
frozen,  enter  upon  tl:c  ice  thereon  or  tmvel  over  the  sam<?  either 
on  foot  or  otherwise. 

The  penalty  fixed  in  the  original  rules  and  regulations,  adopted 
February  14,  IDOiJ,  ap])ly  to  the  above  rule  and  the  said  rule  and 
regulatiiai  for  the  protection  from  contamination  of  the  public 
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H'ater  supply  of  the  village  of  Saranac  Lake,  X.  Y.,  is  hereby 

duly  made,  ordained  and  established  on  this  25th  day  of  April, 

J  907,  pursuant  to  chapter  661,  Laws  of  the  State  of  Xew  York, 

for  1893,  as  amended  by  chapter  484,  Laws  of  1904,  and  chapter 

5S^y  Laws  of  1006.    It  is  in  all  respects  ordained  and  established 

as   a  part  of  said  original  rules. 

EUGENE  II.  PORTER, 

State  Commissioner  of  Health 


SYRACUSE 


Udes  and  regulations  for  the  protection  from  contamination  of 
'A  ^   public  water  supply  of  the  city  of  Syracuse,  N.  Y, 

General  Regulations 

The  rules  and  regulations  hereinafter  given,  duly  made  in  ac- 

^^^X'dance  with  the  provisions  of  sections  70,  71  and  72  of  the  Pub- 

^^<i    Health  Law,  heretofore  set  forth,  shall  apply  to  the  entire 

^^•ainage  area  of  Skaneateles  lake,  which  forms  the  source  of 

public  water  supply  of  the  city  of  Syracuse,  N.  Y. 

The  tc  rm  "  lake  "  wherever  used  in  these  rules  is  intended  to 
niean  Skanc  ateles  lake.     The  term  "  watercourse  "  wherever  used 
in  thrfc  ruks  is  intended  to  mean  and  include  every  spring,  pond, 
or  lake  (other  than  Skaneateks  lake)  and  every  stream  having  a 
well  defined  course  or  flow  at  all  seasons  of  the  year,  which  flows 
or  drains  into  Skaneateles  lake.    In  order  to  give  a  definite  mean- 
ing or  limitation  to  the  character  of  the  streams  thus  described, 
the  term  ^*  watercourse  "  shall  include  any  of  the  streams  indicated 
in  their  proper  conventional  signs,  upon  the  following  topographi- 
cal sheets  of  the  United  States  Geological  Survey  of  New  York ; 
the  Skaneateles  quadrangle  of  the  edition  of  January  1902;  the 
Moravia  quadrangle  of  the  edition  of  March,  1902;  the  Tully 
qaudrangle  of  the  edition  of  January,  1900,  and  the  Cortland 
qaudrangle  of  the  edition  of  May,  1903. 

For  the  purpose  of  graduating  the  severity  of  these  rules,  in 
their  application  to  different  parts  of  the  watershed  according  to 
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the  relative  danger  arising  from  the  different  classes  of  polluting 
materials  and  the  remoteness  from  the  intake  of  Skaneateles  water 
supply,  the  lake  and  its  drainage  area  are  divided  into  three  dis- 
tricts and  three  zones,  as  follows : 

"  District  A"  shall  include  the  portion  of  the  lake  and  the 
watershed  tributary  to  the  lake,  and  the  streams  entering  it, 
northerly  of  a  line  perpendicular  to  the  axis  of  the  lake  and 
through  the  Five  Mile  Point. 

"  District  B  "  shall  include  the  portion  of  the  lake  and  the 
watershed  tributary  to  the  lake  and  the  streams  entering  it,  be- 
tween the  line  through  Five  Mile  Point  above  described  and  the 
corresponding  line  through  Ten  Mile  Point. 

**  District  C "  shall  include  the  portion  of  the  lake  and  the 
watershed  tributary  to  the  lake  and  the  streams  entering  it 
southerly  of  the  line  through  Ten  Mile  Point. 
'  "  Zone  I  "  shall  include  the  water  of  the  lake  and  all  of  the 
area  tributary  thereto  within  a  distance  of  fifty  feet  of  the  high- 
water  mark  of  the  lake  and  all  watercourses  in  District  A ;  within 
thirty  feet  of  such  high-water  mark  and  watercourses  in  District 
B ;  and  within  ten  feet  of  such  high-water  mark  and  watercourses 
in  District  C. 

"  Zone  II  "  shall  include  the  area  between  the  outside  limits  of 
Zone  I  and  lines  parallel  thereto  and  150  feet  therefrom  in  Dis- 
trict A;  100  feet  therefrom  in  District  B;  and  fifty  feet  there- 
from in  District  C. 

"  Zone  III  "  shall  include  the  remaining  area  of  the  watershed 
tributary  to  Owasco  lake  beyond  tho  outside  limits  of  Zone  II. 

Rules  and  Regulations 
Privies  Adjacent  to  the  Lake  and  to  Waiercourses 

1.  No  privy,  privy  vault,  pit,  cesspool  or  any  other  receptacle 
of  any  kind  or  place  used  for  the  temporary  or  permanent  storage 
of  human  excreta  shall  be  constructed,  placed,  maintained  or  al- 
lowed to  remain  within  the  area  included  in  Zone  I. 

2.  No  privy,  privy  vault,  pit,  cesspool  or  any  other  receptacle 
of  any  kind  or  place  for  the  permanent  deposit  of  human  excreta 
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shall  be  constructed,  placed,  maintained,  or  allowed  to  remain 
within  the  area  included  in  Zone  II. 

3.  Every  privy,  privy  vault,  j>it,  crsspool  or  othir  receptacle 
of  any  kind  or  place  used  for  the  temporary  storage  of  human 
excreta  which  is  constructed,  placed,  maintained  or  allowed  to  re- 
main within  the  limiting  distance  prescribed  and  stated. by  rule 
(2)  from  which  privy  or  other  receptacle  the  excreta  are  not  at 
once  removed  automatically  through  suitable  water-tight  pipes  or 
conduits  to  some  proper  place  of  ultimate  disposal,  as  hereinafter 
provided,  shall  be  arranged  in  such  manner  that  all  such  excreta 
shall  be  received  temporarily  in  suitable  movable  receptacles  which 
shall  at  all  times  be  maintained  in  an  absolutely  water-tight  condi- 
tion and  which  will  permit  of  convenient  removal  to  some  suitable 
place  of  ultimate  disposal  as  hereinafter  set  forth. 

4.  The  excreta  collected  in  the  aforesaid  permissible  temporary 
receptacles  shall  be  removed  ftnd  the  receptacles  thoroughly 
cleansed  and  deodorized  as  often  as  may  be  found  necessary  to 
maintain  the  privy  in  proper  sanitary  condition  and  to  effectually 
prevent  any  overflow  upon  the  soil  or  upon  the  foundations  of 
floor  of  the  privy.  In  affecting  this  removal  the  utmost  care  shall 
be  exercised  that  none  of  the  contents  be 'allowed  to  escape  in 
being  transferred  from  the  privy  to  the  place  of  dispotul  herein- 
after specified  and  that  the  contents,  while  being  transfeired  from 
the  privy  to  the  place  of  disposal  shall  be  thoroughly  covered  and 
that  the  least  possible  annoyance  and  inconvenience  be  caused  to 
the  occupants  of  the  premises  and  of  adjacent  premises. 

5.  Unless  otherwise  specially  ordered  or  permitted  by  the  State 
Department  of  Health,  the  excreta  collected  in  the  aforesaid  re- 
ceptacles shall,  when  removed,  be  disposed  of  by  burying  in 
trenches,  or  by  thoroughly  digging  it  into  the  soil  in  such  place 
and  manner  as  to  effectually  prevent  them  being  washed  over  the 
surface  of  the  ground  by  rain  or  melting  snow,  and  at  distances 
not  less  than  1,000  feet  in  District  A,  700  feet  in  District  B  and 
400  feet  in  District  C  from  the  waters  of  the  lake  or  of  the  water- 
courses tributary  thereto. 

6.  Whenever  it  shall  be  found  that,  owing  to  the  character  of 
the  soil  or  of  the  surface  of  the  ground,  or  owing  to  the  height  or 
flow  of  subsoil  or  surface  water,  or  owing  to  other  special  local 
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conditions,  the  excremental  matter  from  any  privy  or  aforesa.$^^ 
receptacle,  or  from  any  trench  or  place  of  disposal  may,  in  tl:ie 
opinion  of  the  State  (Commissioner  of  Health,  be  \vashe<l  over  tjje 
surface  or  through  the  soil  in  an  imperfectly  purified  couditit:>ii 
into  the  lake  or  any  watercourse,  then  the  said  privy  or  receptacle 
for  excremcnta,  or  the  said  trench  or  place  of  disposal  shall,  after 
due  notice  to  the  owner  thereof,  be  removed  to  such  greater  dis- 
tance or  to  such  place  as  shall  be  considered  safe  and  proper  ty 
the  State  Conmiissioncr  of  Health. 

Sewage,  House  Slops,  Sink  ^yaste,  etc, 

7.  Xo  house  slops,  bath  water,  sewage  or  excremental  matxe^ 
from  any  watercloset,  privy,  or  cesepool,  shall  be  thrown,  plac^^» 
led,  conducted,  or  discharged  or  allowed  to  escape  or  flow  from  ^^- 
pipe,  drain  or  ditch,  either  directly  or  indirectly,  into  the  lake 
into  any  watercourse,  nor  shall  any  such  matter  be  thrown,  plaC^ 
led,  conducted,  or  discharged  or  allowed  to  escape  or  flow  onto   ^'^, 
surface  of  the  ground  or  into  the  ground  below  the  surface  witt^ 
the  area  included  in  Zones  I  and  II. 

8.  No  garbage,  putrescible  matter,  kitchen  or  sink  waste,  refu 
or  waste  matter  from  any  creamery,  clieese  factory,  laundry,  n 
water  in  which  milk  cans,  utensils,  clothes,  bedding,  carpets  c^^ 
harnesses  have  been  washed  or  rinsed,  nor  any  polluted  water  o 
liquid  of  any  kind,  shall  be  thrown  or  discharged  directly  or  in^ 
directly  into  the  lake  or  any  watercourse;  nor  shall  any  such  liquid 
or  solid  refuse  or  waste  matter  be  throwTi,  discharged,  or  allowed 
to  escape  or  remain  upon  the  surface  of  the  ground  or  to  percolate 
into  or  through  the  ground  below  the  surface  in  any  manner 
wh(»reby  the  same  may  flow  into  the  lake  or  into  any  watercourse 
within  the  area  included  in  Zones  I  and  II. 

9.  No  clothing,  bedding,  carpets,  harness,  vehicle,  receptacle, 
utensil,  nor  anything  that  in  any  way  or  to  any  degree  pollutes 
water  shall  Ix*  washed,  rinsed  or  placed  in  the  lake  or  in  any 
water(»ourse  tributarv  theri'to. 

Baihing,  Animali^,  Mamirr,  Compost,  etc, 

10.  No  person  shall  bi'  allowed  to  bathe  in  the  waters  of  Skane 
ateles  lake  nor  shall  any  animals  or  poultry  be  allowed  to  stand, 
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wade,  swim  or  be  washed  in  said  lake  or  any  watercourses  tribu- 
tary thereto. 

11.  Xo  stable  for  cattle  or  horses,  barnyard,  hog-pcn,  poultry 
house  or  yard,  hitching  post  or  standing  place  for  horses  or  other 
animals,  manure  pile  nor  compost  heap   shall   be   constructed, 
placed,  maintained  or  allowed  to  remain  within  the  area  included 
in  Zone  I;  and  none  of  the  above  named  objects  or  sources  of  pol- 
lution shall  be  constructed,  placed,  maintained  or  allowed  to  re- 
main where,  or  in  such  manner  that  the  drainings,  leachings,  or 
washings,  therefrom  may  enter  the  lake  or  any  watercourse  with- 
out first  having  passed  over  or  through  such  an  extent  of  soil  as 
to  have  been  properly  purified,  and  in  no  ease  shall  it  be  deemed 
that  proper  purification  has  been  secured  unless  the  above  drain- 
age, leachings  or  washings  shall  have  percolated  over  or  through 
the  soil  in  a  scattered,  dissipated  form,  and  not  concentrated  in 
Perceptible  lines  of  drainage. 

12.  Xo  human  excreta  or  compost  containing  the  same  shall 
^  thrown,  placed,  discharged  or  allowed  to  escape  or  to  pass  into 
^he  lake  or  any  watercourse,  nor  to  be  placed,  i)i]ed  or  spread  upon 
^he  ground,  or  buried  or  dug  into  the  soil,  within  a  distance  of 
^,000  feet  in  District  A,  700  ffet  in  District  B  and  4-00  feet  in 
District  C  from  the  waters  of  the  lake  or  watercourses  tributarv 
^hereto;  and  no  manure  or  compost  of  any  kind  shall  be  thrown, 
placed,  discharged  or  allowed  to  escape  or  to  pass  into  the  lake  or 
*nv  watercourse,  nor  be  placed,  piled  or  spread  ui)on  the  ground, 
or  buried  or  dug  into  the  soil,  within  the  area  included  in  Zones 
I  and  II. 

13.  No  decayed  or  fermented  fruit  or  vegetables,  cider  mill 
waste,  roots,  grain  or  other  vegetable  refuse  of  any  kind  shall  be 
thrown,  placed,  discharged  or  allowed  to  cscajK}  or  to  pass  into 
the  lake  or  any  watercourse,  nor  shall  they  be  thrown,  placed, 
piled,  maintained  or  allowed  to  remain  within  the  an  a  included 
in  Zone  I,  or  in  such  places  that  the  drainage,  leachiup:s  or  wash- 
ings therefrom  may  flow  by  open,  blind  or  cove  n  d  drains  or  chan- 
nels of  any  kind  into  the  lake  or  any  watercourse,  nor  may  any 
such  material  or  the  drainage,  leachings  or  washings  therefrom 
percolate  through  the  ground  to  the  lake  or  any  watercourse,  with- 
out first  having  passed  over  or  through  such  an  extent  of  soil  as 
to  have  become  properly  purified,  and  in  no  case  shall  it  be 
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deemed  that  sufficient  purification  has  been  secured  unless  the 
above  mentioned  leachings,  drainage  or  washings  shall  have  per- 
colated over  or  through  the  soil  in  a  scattered,  dissipated  form, 
and  not  concentrated  in  perceptible  lines  of  drainage. 

Dead  Animals,  Offal,  Manufacturing  \Yaste,  Etc, 

14.  No  dead  animal,  bird,  fish,  nor  any  part  thereof,  nor  any 
offal  nor  refuse  from  any  slaughter-house,  nor  any  decomposable  or 
putrescible  animal  refuse  or  waste  matter  of  any  kind  shall  be 
thrown,  placed,  discharged  or  allowed  to  escape  or  to  pass  into  the 
lake  or  any  watercourse,  nor  shall  any  such  material  or  refuse  be 
so  thrown,  placed,  piled,  maintained  or  allowed  to  remain  in  the 
area  included  in  Zone  I  or  in  such  places  that  the  drainage,  leach- 
ings or  washings  therefrom  may  reach  the  lake  or  any  watercourse 
without  first  having  percolated  over  or  through  the  soil  in  a  scat- 
tered, dissipated  form,  and  not  concentrated  in  perceptible  lines 
of  drainage. 

Refuse  from  Boats 

15.  No  excreta,  garbage,  slops  nor  any  decomposable  or  putres- 
cible matter  of  any  kind  shall  be  thrown,  discharged  or  allowed  to 
escape  or  to  pass  into  the  lake  from  any  steamer,  barge,  launch, 
sailboat  or  rowboat.  Steamers,  barges,  and  other  boats  having 
watercloset  or  toilet  accommodations  shall  be  provided  with  re- 
movable water-tight  receptacles,  which  shall  be  regularly  emptied, 
cleaned  and  deodorized  at  least  once  each  day,  under  the  same 
restrictions  as  those  which  are  imposed  by  rules  4,  5  and  6. 

16.  No  excreta,  garbage,  slop,  or  any  decomposable  or  putres- 
cible matter  of  any  kind  shall  be  conveyed  or  transported  in  any 
manner  in  or  ujwn  any  steamer,  barge,  laimch,  sailboat  or  row- 
boat  upon  the  waters  of  the  lake  except  as  otherwise  provided 
under  section  15.  No  empty  receptacles  in  which  excreta,  gar- 
bage, slop,  or  any  decomposable  or  putrescible  material  shall  have 
been  temporarily  or  otherwise  stored,  shall  be  conveyed  or  trans- 
ported upon  the  waters  of  the  lake  without  express  permission 
from  the  State  Commissioner  of  Health.  The  transportation  of 
any  such  empty  recoj>taclf  s  shall  bo  pc^rformed  in  vessels  of  special 
water-tight  construction,  the  design  and  construction  of  which  shall 
first  be  approved  by  the  State  Commissioner  of  Health,    In  pass- 
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ing  up  and  down  the  lake,  such  vessels  shall  always  follow  a 
course  close  to  the  shores  of  the  lake  and  as  far  as  possible  from 
the  mtake  of  the  water  supply. 

Inspection 

17.  The  water  department  of  the  city  of  Syracuse  through  a 
duly  appointed  agent,  shall  maintain  a  regular  systematic  and 
continual  inspection  of  the  lake,  of  boats  used  on  or  navigating 
the  same,  of  the  lake  shores,  of  buildings  located  thereon,  and  of 
the  entire  drainage  area  of  the  lake  for  the  purpose  of  determining 
whether  the  above  mentioned  rules  are  complied  with.  A  full  and 
detailed  report  of  the  results  of  such  inspections  shall  be  submitted 
to  the  State  Commissioner  of  Health  on  or  about  the  1st  day  of 
the  months  of  May,  August,  November,  February,  and  a  duplicate 
copy  of  each  report  shall  be  furnished  the  board  of  health  of  the 
<?Jty  of  Syracuse. 

Penalty 

18.  In  accordance  with  section  70  of  chapter  661  of  the  Laws 

of  1893,  as  finally  amended  by  chapter  582  of  the  Laws  of  1906, 

the  penalty  for  each  and  every  violation  of,  or  non-compliance 

^ith,  any  of  the  above  rules  and  regulations  which  relate  to  a 

permanent  source  or  act  of  contamination  is  hereby  fixed  at  one 

Hundred  dollars  ($100). 

The  foregoing  rules  and  regulations  for  the  protection  from  con- 
tamination of  the  public  water  supply  of  the  city  of  Syracuse, 
Jr.  Y.,  were  duly  made,  ordained  and  established  on  the  25th  day 
of  November,  1907,  pursuant  to  chapter  661  of  the  Laws  of  the 
State  of  New  York  for  1893,  as  finally  amended  by  chapter  582 
of  the  Laws  of  1906. 

EUGENE  H.  PORTER, 

State  Commissioner  of  Health 
At.bany,  N.  Y. 


Thefc  rules  and  regulations,  to  be  operative  and  valid,  must 
first  be  published  at  least  once  each  week  for  six  consecutive  weeks 
in  at  least  one  newspaper  in  Onondaga,  Cayuga  and  Cortland 
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counties,  N.  Y.,  and  in  each  county  the  affidavit  of  the  printer, 
publisher  or  proprietor  of  each  newspaper  in  which  such  publica- 
tion is  made,  that  the  publication  was  so  made,  together  with  a 
copy  of  the  rules  and  regulations,  must  be  filed  with  the  counlj 
clerk  of  that  countv. 

The  cost  of  each  such  publication,  affidavit  and  cost  of  filing 
must  be  paid  by  the  water  department  of  the  city  of  Syracuse?^ 
N.  Y. 


TROY 

Rules  and  regulations  for  the  protection  from  contamination  of 
ike  public  water  supply  of  the  city  of  Troy,  N.  Y. 

Rules  and  Regulaiions 

The  rules  and  regulations  hereinafter  given  duly  made  and  en- 
acted in  accordance  with  the  provisions  of  sections  70,  71  and  72 
of  the  Public  Health  Law  heretofore  set  forth,  shall  apply  to 
those  portions  of  the  drainage  areas  of  the  Tomhannoek  creek,  Sun 
Kauwissia  creek.  Deep  Kill,  Quakcn  Kill  and  all  other  streams 
which  form  or  are  tributary  to  the  sources  of  water  supply  of  the 
city  of  Troy,  Ki^nsselaer  county,  X.  Y.,  and  to  the  Tomhannoek 
reservoir,  Newcomb  pond,  Babcock  pond,  Quaken  Kill,  Diverting 
Dam  reservoir.  Long  pond.  Second  pond,  Mill  pond.  Shaver  pond 
and  White  Lily  pond  and  to  all  other  lakes,  ponds  or  reservoirs 
whose  waters  form  or  are  tributary  to  the  sources  of  water  supply 
of  the  city  of  Troy,  K  Y. 

The  term  '^  reservoir  "  whenever  used  in  these  rules  is  intended 
to  mean  and  refer  to  any  natural  or  artificial  reservoir,  lake  or 
pond  which  stores  or  detains  water  that  enters  or  may  enter  the 
public  water  supply  of  the  city  of  Troy.  The  term  ^'  watercourse  " 
wherever  used  in  thei=e  rules  is  intended  to  mean  and  refer  to  any 
spring,  stream,  ditch,  gutter  or  other  watercourse  of  any  kind,  the 
waters  of  which  when  running,  whether  constantly  or  occasionally, 
eventually  flow  or  may  flow  into  thc^  public  water  supply  of  the 
eitv  of  Trov. 
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Wherever  a  linear  distance  of  a  structure  or  object  from  a  reser- 
voir or  from  a  water  course  is  mentioned  in  these  rules,  it  is  in- 
tfnikd  to  mean  the  shortest  horizontal  distance  from  the  nearest 
point  of  the  structure  or  object  to  the  high-water  mark  of  a  reser- 
voir, or  to  the  edge,  margin  or  precipitous  bank  forming  the  or- 
dinary high-water  mark  of  such  watercourse. 

Privies  adjacent  to  any  Reservoirs  or  Watercourse 

1.  Xo  privy,  privy  vault,  pit,  cesspool  or  any  other  receptacle  of 
any  kind  used  for  either  the  temporary  storage  or  the  permanent 
deposit  of  human  excreta  shall  be  constructed,  placed  or  main- 
tained with  its  nearest  point  within  fifty  feet  of  any  reservoir  or 
watercourse  of  the  public  water  supply  of  the  city  of  Troy. 

2.  Xo  privy,  privy  vault,  pit,  cesspool  or  any  other  receptacle 
used  for  the  permanent  deposit  of  human  excreta  shall  be  con- 
structed,  located,  placed  or  maintained   with   its   nearest  point 
vrithin  150  feet  of  any  reservoir  or  watercourse  of  the  public  w^ater 
supply  of  the  city  of  Troy. 

3.  Every  privy,  privy  vault,  pit,  cesspool  or  other  receptacle  or 
place  used  for  the  temporary  storage  of  human  excreta  which  is 
constructed,  located  or  maintained  within  the  aforesaid  150  feet 
horizontal  measurement  of  the  w-ater  line  of  any  reservoir  or  the 
edge,  margin  or  precipitous  bank  of  any  watercourse  of  the  public 
water  supply  of  the  city  of  Troy,  from  which  privy  or  other  re- 
ceptacle the  excreta  are  not  at  once  removed  automatically  by 
means  of  suitable  water-tight  pipes  or  conduits  to  some  proper 
place  of  ultimate  disposal,  as  hereinafter  provided,  shall  be  ar- 
ranged  in  such  manner  that  all  such  excreta  shall  be  received 
temporarily  in  suitable  vessels  or  receptacles  which  shall  at  all 
times  \h^  maintained  in  an  absolutely  water-tight  condition  and 
which  will  permit  of  convenient  removal  to  some  place  of  ultimate 
disposal  as  hereinafter  set  forth. 

4.  The  excreta  collected  in  the  aforesaid  receptacles  shall  be 
removed  and  the  receptacles  thoroughly  cleaned  and  deodorized 
as  ofte*n  as  may  be  found  necessary  in  order  to  maintain  the  privy 
in  proper  sanitary  condition  and  to  effectually  prevent  any  over- 
flow upon  the  soil  or  upon  the  foundations  or  floor  of  the  privy. 
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In  effecting  this  removal  the  utmost  care  shall  be  exercised  that 
none  of  the  contents  be  allowed  to  escape  while  being  transferred 
from  the  privy  to  the  place  of  disposal  hereinafter  specified,  and 
that  the  contents,  while  being  transferred  from  the  privy  to  the 
place  of  disposal,  shall  bs  thoroughly  covered  and  that  the  least 
possible  annoyance  and  inconvenience  be  caused  to  occupants  of 
the  premises  and  the  adjacent  premises, 

5.  Unless  otherwise  specially  ordered  or  permitted  by  the  State 
Department  of  Health,  the  excreta  collected  in  the  aforesaid  re- 
ceptacles shall,  when  removed,  be  disposed  of  by  burying  in 
trenches,  or  by  thoroughly  digging  it  into  the  soil  in  such  place 
and  manner  as  to  effectually  prevent  them  being  washed  over  tV^^ 
surface  of  the  ground  by  rain  or  melting  snow,  and  at  distances 
not  less  than  300  feet,  horizontal  measurement,  from  the  big*^' 
water  mark  of  any  reservoir,  or  not  less  than  200  feet  from  tt^^ 
edge,  margin,  or  precipitous  bank  of  any  watercourse  of  the  p^^"^ 
lie  water  supply  of  the  city  of  Troy. 

6.  Whenever  it  shall  be  found  that  owing  to  the  character  of  tJ^^ 
soil  or  of  the  surface  of  the  ground,  or  owing  to  the  height  or  fl^ 
of  subsoil  or  surface  water,  or  other  special  local  conditions,  tt*^ 
excremental  matter  from  any  privy  or  aforesaid  receptacle  or  iro^ 
any  trench  or  place  of  disposal  of  the  garbage  or  wastee  from  at»^ 
dump,  may,  in  the  opinion  of  the  State  Commissioner  of  Healths 
be  washed  over  the  surface  or  through  the  soil  into  any  reservoir 
or  watercourse,  then  the  said  privy  or  receptacle  for  excreta  or  the 
said  trench  or  place  of  disposal  or  the  said  garbage  or  waste  dump 
shall,  after  due  notice  to  the  owner  thereof,  be  removed  to  such 
greater  distance  or  to  such  place  as  shall  be  considered  safe  and 
proper  by  the  State  Commissioner  of  Health. 

Sewage,  House  Slops,  Sink  Waste,  Etc. 

7.  No  sewage  nor  excremental  matter  from  any  watercloset, 
privy,  or  cesspool  shall  be  led,  conducted,  or  discharged  by  any 
pipe,  drain  or  ditch  into  any  reservoir  or  watercourse  of  the  pub- 
lic water  supply  of  the  city  of  Troy,  nor  shall  any  such  matters 
be  placed,  led,  discharged  or  allowed  to  escape  onto  the  surface  of 
the  ground  or  into  the  ground  below  the  surface  within  200  feet 
of  any  such  reservoir  or  water  course. 
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8.  'No  garbage,  piitrescible  matter,  house  slops,  bath  water, 
kitchen  or  sink  wastes,  refuse  or  waste  water  from  creameries, 
cheese  factories,  laundries,  nor  water  in  which  milk  cans,  utensils, 
clothing,  bedding,  carpets  or  harnesses  have  ba*n  washed  or  rinsed, 
nor  any  polluted  water  Or  liquid  of  any  kind  shall  be  thrown  or 
discharged  directly  or  indirectly  into  any  reservoir  or  watercourse 
of  the  public  water  supply  of  the  city  of  Troy;  nor  shall  any  such 
liquid  or  solid  refuse  or  waste  be  thrown  or  discharged  upon  the 
surface  of  the  ground  or  into  the  ground  below  the  surface  in  any 
manner  whereby  the  same  may  flow  into  any  reservoir  or  water- 
course of  the  public  water  supply  of  the  city  of  Troy  within  100 
feet  of  any  such  reservoir  or  within  seventy-five  feet  of  any  such 
watercourse. 

9.  Xo  clothing,  bedding,  carpets,  harness,  vehicle,  receptacles, 
utensils  nor  anything  that  pollutes  water  shall  be  washed,  rinsed 
or  placed  in  any  reservoir  or  watercourse  of  the  public  water 
supply  of  the  city  of  Troy. 

Bathing,  Animals,  Manurej  Compost,  Etc. 

10.  No  person  shall  be  allowed  to  bathe  in  any  reservoir  or 
watercourse  of  the  public  water  supply  of  the  city  of  Troy,  nor 
shall  any  animals  or  poultry  be  allowed  to  stand,  wade  or  swim 
in  said  reservoir  or  watercourse,  nor  shall  be  washed  therein. 

11.  Xo  stable  for  cattle  or  horses,  barnyajd,  hog-yard,  pigpen, 
poultry  house  or  yard,  hitching  place  or  standing  place  for  horses 
or  other  animals,  manure  pile,  compost  heap  shall  be  located, 
placed,  maintained  or  allowed  to  remain  with  its  nearest  point  less 
than  150  feit  from  any.  reservoir  or  seventy-five  feet  from  any 
watercourse  of  the  public  water  supply  of  the  city  of  Troy;  and 
none  of  the  above  named  objects  or  sources  of  pollution  shall  be 
so  located,  placed,  maintained  or  allowed  to  remain  that  the  drain- 
ings,  teachings  or  washings  from  the  same  may  enter  any  such 
reservoir  or  watercourse  without  first  having  passed  over  or 
through  such  an  extent  of  soil  as  to  have  been  properly  purified, 
and  in  no  case  shall  it  be  deemed  that  proper  purification  has 
been  secured  unless  the  above  drainage,  leachings  or  washings 
shall  have  percolated  over  or  through  the  soil  in  a  scattered,  dis- 
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sipatcd  form,  aiid  not  concentrated  in  perceptible  lines  of  drain- 
age, for  the  distance  of  not  less  than  150  feet  before  entering  any 
such  reservoir,  nor  less  than  seventy-five  feet  before  entering  any 
such  watercourse. 

12.  No  human  excrement  or  compost  containing  human  excre- 
ment shall  be  placed,  piled  or  spread  upon  the  ground,  or  dug  or 
buried  in  the  soil,  within  a  distance  of  300  feet  from  any  reservoir 
of  200  feet  from  any  watercourse  of  the  public  water  supply  of  the 
city  of  Troy;  and  no  manure  or  compost  of  any  kind  shall  be 
placed,  piled  or  spread  upon  the  ground  within  150  feet  of  any 
such  reservoir  or  seventy-five  feet  of  any  such  watercourse. 

13.  No  decayed  or  fermented  fruit  or  vegetables,  cider  mill 
waste,  roots,  grain  or  other  vegetable  refuse  of  any  kind  shall  be 
located,  placed,  maintained  or  allowed  to  remain  in  such  places 
that  the  drainage,  leachings,  or  washings  therefrom  may  flow  by 
open,  blind  or  covered  drains  or  channels  of  any  kind  into  any 
reservoir  or  watercourse  of  the  public  water  supply  of  the  city  of 
Troy,  without  first  having  passed  over  or  through  such  an  extent 
of  soil  as  to  have  been  properly  purified,  and  in  no  case  shall  it 
be  deemed  that  sufficient  purification  has  been  secured  unless  the 
above  mentioned  drainage,  leachings  or  washings  shall  have  per- 
colated over  or  through  the  soil  in  a  scattered,  dissipated  form,  and 
not  concentrated  in  perceptible  lines  of  drainage,  for  a  distance  of 
not  l(ss  than  100  feet  before  entering  any  such  reservoir  or  fifty 
feet  before  entering  any  such  watercourse. 

Dead  Animals,  Offal,  Manufacturing  Waste,  Etc, 

14.  Xo  d(  ad  animal,  bird,  fish,  or  any  part  thereof,  nor  any 
offal  or  waste  matter  of  any  kind,  shall  be  thrown,  placed  in,  or 
allowed  to  pass  into  any  reservoir  or  watercourse  of  the  public 
water  supply  of  the  city  of  Troy ;  nor  shall  any  such  material  or 
refuse  be  so  located,  placed,  maintained  or  allowed  to  remain  that 
the  drainage,  leachings  or  washings  therefrom  may  reach  any  such 
reservoir  or  watercourse  without  having  first  percolated  over  or 
through  the  soil  in  a  scattered,  dissipated  form,  and  not  concen- 
trated in  perceptible  lines  of  drainage,  for  a  distance  of  not  less 
than  150  feet  before  entering  any  such  reservoir  or  100  feet  be- 
fore entering  any  such  watercourse. 
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Fishing  and  Boating  and  Ice  CiUting 

15.  Xo  fish  shall  be  taken  from  any  reservoir,  nor  shall  any 

person  fish  in  any  reservoir  or  through  the  ice  upon  the  same^  nor 

trespass  upon  the  waters  of  any  reservoir  or  the  ice  thereon,  nor 

maintain  or  use  any  boat  or  boats  thereon  except  the  officials  or 

duJy  authorized  employes  of  the  public  water  supply  of  the  city 

of  Troy  in  the  exercise  of  their  duties  in  the  management  and 

operation  of  the  reservoirs. 

No  person  or  persons  shall  cut  or  remove  any  ice  from  any  of 
the  reservoirs  which  form  or  are  tributary  to  the  sources  of  the 
public  water  supply  of  the  city  of  Troy. 

1 6.  No  interment  of  a  human  body  shall  be  made  within  fifty 
feet  of  any  watercourse  or  within  200  feet  of  any  reservoir  of  the 
public  water  supply  of  the  city  of  Troy. 

17.  The  bureau  of  water  supply  of  the  city  of  Troy,  through  its 
superintendent  or  other  duly  authorized  official,  shall  maintain 
systematic  and  thorough  inspection  of  the  reservoirs,  streams  and 
of  the  entire  drainage  area  tributary  thereto,  for  the  purpose  of 
determining  whether  the  above  rules  are  being  complied  with.    At 
least  six  such  inspections  shall  be  made  each  year,  and  such  others 
^^  may  be  directed  by  the  State  Commissioner  of  Health.    A  full 
and  detailed  report  of  each  such  inspection,  including  a  state- 
ment of  each  violation  or  noncompliance  with  the  rules,  shall  be 
submitted  in  writing  to  the  State  Commissioner  of  Health  within 
^^n  days  of  the  completion  of  such  inspection,  and  a  duplicate 
^opy  of  each  report  shall  at  the  same  time  be  furnished  to  the 
board  of  health  of  the  city  of  Troy. 

Penalty 

18.  In  accordance  with  section  70  of  chapter  661  of  the  Laws 
of  1893,  as  finally  amended  by  chapter  582  of  the  Laws  of  1906, 
the  penalty  for  each  and  every  violation  of,  or  noncompliance  with, 
any  of  these  rules  and  regulations,  which  relate  to  a  permanent 
source  or  act  of  contamination,  is  hereby  fixed  at  one  himdred  dol- 
lars ($100). 

The  forgoing  rules  and  regulations  for  the  protection  from  con- 
tamination of  the  public  water  supply  of  the  city  of  Troy,  Kens- 
selaer  county,  N.  Y.,  were  duly  made,  ordained  and  established  on 
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the  25th  day  of  November,  1907,  pursuant  to  chapter  661  of  the 
Laws  of  the  State  New  York  of  1893,  as  finallj  amended  by  chap- 
ter 582  of  the  Laws  of  1896. 

EUGENE  H.  PORTER, 

SUUe  Commissioner  of  Health 
Albany,  N.  Y. 


These  rules  and  regulations  to  be  operative  and  valid  must  first 
be  published  at  least  once  each  week  for  six  consecutive  weeks  in 
at  least  one  newspaper  in  Resselaer  county,  N.  Y.,  and  the  affi- 
davit of  the  printer,  publisher  or  proprietor  of  each  newspi^r 
in  which  such  publication  is  made,  that  the  publication  was  so 
made,  together  with  a  copy  of  the  rules  and  regulations,  must  be 
filed  with  the  county  clerk  of  that  coimty. 

The  cost  of  each  such  publication,  affidavit  and  filing  must  be 
paid  by  the  bureau  of  water  supply  of  the  city  of  Troy,  N.  Y. 


UTICA 


Rides  and  regulations  for  the  protection  from  cantamdnation 
of  the  public  water  supply  of  the  city  of  Utica,  Oneida  county, 
N.  Y. 

General  Regulations 

The  rules  and  regulations  hereinafter  given,  duly  made  in 
accordance  with  sections  70,  71  and  72  of  the  Public  Health  Law, 
shall  apply  to  the  entire  drainage  areas  of  the  streams  on  the 
south  side  of  the  city,  known  as  Ballon  creek  and  as  Starch  Fac- 
tory creek,  and  to  the  reservoirs  constructed  or  maintained  on 
those  watersheds ;  to  the  entire  watershed  of  the  stream,  known  as 
Reel's  creek  on  the  north  side  of  the  city,  with  the  reservoir  or 
reservoirs  constructed  or  maintained  on  the  watershed  of  that 
stream ;  and  to  that  portion  of  the  watershed  of  the  West  Canada 
creek  which  lies  above  tlie  dam  at  the  village  of  Hinckley,  in  the 
town  of  Russia,  including  all  the  tributaries  thereof. 
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The  term  "  watercourse  "  wherever  used  in  these  rules,  is  in- 
tended to  mean  and  include  every  spring,  pond,  lake,  stream, 
ditch,  gutter  or  other  channel,  or  permeable  pipe,  or  conduit  of 
every  kind,  the  waters  of  or  from  which,  when  running,  whether 
continuously  or  intermittently,  eventually  flow  or  may  flow  into 
one  of  the  several  reservoirs  from  which  the  public  water  supply 
or  a  portion  thereof  is  or  may  be  taken. 

Whenever  a  linear  distance  of  a  structure  or  object  from  a 
watercourse  is  mentioned  in  these  rules,  it  is  intended  to  mean 
the  shortest  horizontal  distance  from  the  nearest  point  of  the 
structure  or  object  to  the  edge,  margin  or  precipitous  bank,  form- 
ing the  ordinary  normal  high-water  mark  of  such  watercourse. 

Privies  Adjacent  to   Watercourses 

1.  No  privy,  privy  vault,  pit,  cesspool,  nor  any  other  re- 
ceptacle of  any  kind,  nor  any  place  used  for  the  temporary  stor- 
age of  human  excretg  shall  be  constructed,  placed,  maintained  or 
allowed  to  remain  within  thirty  feet  of  the  high-water  mark  of 
any  pond,  reservoir  or  watercourse  of  any  kind,  the  water  of 
which,  when  running,  flows  eventually  into  any  reser\^oir  of  the 
public  water  supply  of  the  city  of  Utiea,  X.  Y. 

2.  No  privj',  privy  vault,  pit,  cesspool,  nor  any  other  receptacle 
of  any  kind,  nor  any  place  for  the  permanent  deposit  of  human 
excreta  shall  be  constructed,  placed,  maintained  or  allowed  to  re- 
main within  300  feet  of  the  high-water  mark  of  any  reservoir, 
or  within  130  feet  of  any  watercourse  of  any  kind,  the  water  of 
which,  when  running,  flows  eventually  into  any  reservoir  of  the 
public  water  supply  of  the  city  of  Utica,  N.  Y. 

3.  Every  privy,  privy  vault,  pit,  cesspool,  or  other  receptacle 
of  any  kind  or  any  place  used  for  the  temporary  storage  of  hu- 
man excreta,  which  is  constnicted,  placed,  maintained,  or  allowed 
to  remain  within  the  distances  named  in  rules  1  and  2,  i.  e,, 
between  30  and  130  feet  from  any  watercourse,  or  between  30 
and  300  feet  from  any  reservoir,  from  which  privy  or  other  re- 
ceptacle the  excreta  are  not  at  once  removed  automatically 
through  suitable  watertight  pipes  or  conduits,  to  some  proper 
place  of  ultimate  disposal,  as  hereinafter  provided,  shall  be  pro- 
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vided  with  and  said  excreta  shall  be  received  temporarily  in  suit- 
able movable  or  permanent  receptacles,  which  fihall  at  all  times 
be  maintained  in  an  absolutely  watertight  condition  and  not  al- 
lowed to  overflow,  and  which  will  permit  of  the  contents  being 
conveniently  removed  to  some  suitable  place  of  ultimate  disposal 
as  hereinafter  set  forth. 

4.  The  excreta  collected  in  the  aforesaid  permissible  temj^^ 
rary  or  permanent  watertight  receptacles,  shall  be  removed    ^^ 
duly  delegated  agents  or  employees  of  the  water  company 
the  receptacles  thoroughly  cleansed  and  deodorized  as  often 
may  be  foimd  necessary  to  maintain  the  privy  in  a  proper  san 
tary  condition,  and  to  effectually  prevent  any  overflows  upon  tlu^^ 
soil  or  upon  the  foundation  or  floors  of  the  privy.     In  effecting^-' 
this  removal,  the  utmost  care  shall  be  exercised  that  none  oil^^ 
the  contents  be  allowed  to  escape  in  being  transferred  from  the^^ 
privy  to  the  place  of  disposal,  as  hereinafter  specified,  and  that  ^ 
the  contents  while  being  transferred  from  the  privy  to  the  place 
of  disposal,  shall  be  thoroughly  covered,  and  that  the  least  possi- 
ble annoyance  and  inconvenience  shall  be  caused  to  the  occupants 
of  the  premises  and  of  adjacent  premises. 

5.  Unless  otherwise  specifically  ordered  or  permitted  in  writ- 
ing by  the  State  Commissioner  of  ITealth,  the  excreta  collected 
in  the  aforesaid  receptacles  shall,  when  removed,  be  disposed  of 
by  burying  in  trenches,  or  by  thoroughly  digging  into  the  soil 
in  such  place  and  manner  as  to  effectually  prevent  them  from 
being  washed  over  the  surface  of  the  ground  by  rain  or  melting 
snow,  and  at  distances  of  not  less  than  300  feet  from  the  high 
water  mark  of  any  pond  or  reservoir,  or  from  any  watercourse, 
the  water  of  which,  when  running,  flows  into  any  reservoir  of 
the  public  water  supply  of  the  city  of  Utica,  N.  Y. 

6.  Whenever  it  shall  be  found  that,  owing  to  the  character  of 
the  soil  or  of  the  surface  of  the  ground,  or  owing  to  the  height 
or  flow  of  subsoil  or  surface  water,  or  owing  to  other  special  local 
conditions,  the  excremental  matter  from  any  privy  or  other  afore- 
said receptacle,  or  from  any  trench  or  place  of  disposal,  may, 
in  the  opinion  of  the  State  Commissioner  of  Health,  be  washed 
over  the  surface  or  through  the  soil  in  an  imperfectly  purified 
condition  into  any  resen^oir  or  watercourse,  then  the  said  privy 
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or  receptacle  for  excrement  or  trench  or  place  of  disposal  shall, 
after  due  notice  to  the  owner  thereof,  be  removed  to  such  greater 
distance  or  to  such  place  as  shall  be  considered  safe  and  proper 
by  the  State  Commissioner  of  Health. 

Sewage,  House  Slops,  Sink   Wastes,   etc. 

7.  Xo  house  slops,  bath  water,  sewage,  or  excremental  matter 
from  any  privy,  water  closet,  or  cesspool,  shall  be  thrown,  placed, 
led,  conducted  or  discharged,  or  allowed  to  escape,  or  flow  from 
any  pipe,  drain  or  ditch,  into  any  lake  or  pond  or  reservoir,  or 
into   any   watercourse,   nor   shall    any   such    matter   be   thrown, 
placed,  led,   conducted  or  discharged,   or  allowed  to  escape,   or 
flow  onto  the  surface  of  the  ground  or  into  the  ground  below  the 
surface,  ^nthin  a  distance  of  130  feet  from  the  high  water  mark 
of  any  pond  or  reservoir  or  of  any  watercourse  which,  when 
running,  flows  into  a  reservoir  of  the  public  water  supply  of  the 
city  of  Utica,  X.  Y.     All  liquid  wastes  of  the  composition  and 
lind  indicated  herein,  if  discharged  onto  the  ground  at  a  point 
more  than   130  feet   from  the  edge  of  any  pond,  reservoir,  or 
watercourse  as  aforesaid,  shall  j)ass  over  or  through  the  ground 
in  a  thin  film  or  sheet,  not  concentrated  in  any  channel  or  per- 
ceptible line  of  drainage,  for  a  distance  of  at  least  130  feet  before 
being  collected  in   any  channel  which  leads  or  discharges  into 
any  pond,  reservoir  or  watercourse  aforesaid. 

8.  No  garbage,  putrescible  matter,  kitchen  or  sink  waste,  re- 
fuse or  waste  water  from  any  creamery,  cheese  factory,  laundry, 
nor  water  in  which  milk  cans,  utensils,  clothes,  bedding,  carpets 
or  harnesses  have  been  washed  or  rinsed,  nor  any  polluted  water 
or  liquid  of  any  kind,  shall  be  thrown  or  discharged  directly  or 
indirectly  into  any  pond  or  reservoir  or  watercourse  as  aforesaid, 
nor  shall  any  such  liquid  or  solid  refuse  or  waste  matter  be 
thrown,  discharged  or  allowed  to  escape  or  remain  upon  the  sur- 
face of  the  ground  or  to  percolate  into  or  through  the  ground  be- 
low the  surface  of  the  ground  in  a  manner  whereby  the  same 
may  flow  into  the  pond,  reservoir  or  watercourse,  without  having 
first  flowed  in  a  thin  film  not  concentrated  in  any  channel  or 
percepti'ble  line  of  drainage  for  a  distance  of  at  least  fifty  feet. 
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9.  No  clothing,  bedding,  carpets,  harness,  vehicle,  receptacle, 
utensil  nor  anything  that  in  any  way  or  in  any  degree  pollutes 
water,  shall  be  placed,  washed  or  rinsed  in,  nor  shall  any  person 
bathe  in,  any  pond,  reservoir  or  watercourse  which,  when  run- 
ning flows  into  a  reservoir  of  the  public  water  supply  of  the  city 
of  Utica,  N.  Y. 

Animals,  Manure,  Compost,  etc. 

10.  No  stable  for  cattle  or  horses,  bam  yard,  hog  pen,  ipovltcy 
house  or  yard,  hitching  post  or  standing  place  for  horses  or  oth^^ 
animals,   manure   pile   or   compost   heap,   shall  be   constructed^ 
placed,  maintained  or  allowed  to  remain  within  a  distance  of  on^^ 
hundred  (100)  feet  from  the  edge  of  any  pond  or  reservoir,  or 
distance  of  fifty  (50)   feet  from  the  edge  of  a  watercourse 
aforesaid;  and  none  of  the  above  named  objects  or  sources  of 
pollution  shall  be  constructed,  placed,  maintained,  or  allowed  to 
remain  where,  or  in  such  manner,  that  the  drainage,  teachings,  or 
washings  therefrom  may  enter  .any  pond,  reservoir  or  watercourse 
without  first  having  passed  over  or  through  such  an  extent  of  soil 
as  to  have  'been  properly  purified,  and  in  no  case  shall  it  be 
deemed  that  proper  purification  has  been  secured  unless  the  above 
drainage,  leachings  or  washings  shall  have  percolated  over  or 
through  the  soil  in  a  scattered,  dissipated  form,  not  concentrated 
in  perceptible  lines  of  drainage,  for  a  distance  of  at  least  fifty  feet 
before  being  discharged  into  any  pond,  reservoir  or  watercourse 
which  when  running,  flows  into  a  reservoir  of  the  public  water 
supply  of  the  city  of  Utica,  N.  Y. 

11.  No  human  e:^creta  or  compost,  containing  the  same  shall 
be  thrown,  placed,  discharged  or  allowed  to  escape,  or  to  pass  into 
any  pond,  reservoir  or  watercourse,  nor  to  be  placed,  piled,  or 
spread  upon  the  ground,  or  buried  or  dug  into  the  soil  within  a 
distance  of  130  feet  from  the  edge  of  any  pond,  reservoir  or 
watercourse  as  aforesaid ;  and  no  animal  manure  or  compost  of 
any  kind  shall  be  thrown,  placed,  discharged,  or  allowed  to  es- 
cape or  to  pass  into  any  pond,  reservoir  or  watercourse  as  afore- 
said, nor  be  placed,  piled,  or  spread  upon  the  ground,  or  buried 
or  dug  into  the  soil,  within  a  distance  of  fifty  feet  from  the  edge 
of  any  pond,  reservoir,  or  watercourse  as  aforesaid;  and  in  no 
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ease  shall  such  placing  or  spreading  of  human  excreta  or  of  ani- 
pial  manure  be  permitted  on  the  areas  adjacent  to  any  pond, 
reservoir  or  watercourse  as  aforesaid,  unless  the  drainage,  leach- 
ings  or  washings  from  the  same  shall  percolate  over  or  through 
the  soil  in  a  scattered,  dissipated  form,  not  concentrated  in  per- 
ceptible lines  of  drainage,  for  a  distance  of  at  least  fifty  feet. 

12.  No  decayed  or  fermented  fruit  or  vegetables,  cider  mill 
waste,  roots,  grain,  or  other  vegetable  waste  of  any  kind,  shall  be 
thrown,  placed,  discharged,  or  allowed  to  escape  or.  to  pass  into 
any  pond,  reservoir  or  watercourse  as  aforesaid,  nor  shall  be 
thrown,  placed,  maintained,  or  allowed  to  remain  in  such  places 
that  the  drainage,  leachings  or  washings  therefrom  may  flow  by 
open,  blind  or  covered  drains  or  channels  of  any  kind  into  any 
pond,  reservoir  or  watercourse,  nor  may  any  such  material  or  the 
drainage,  leachings  or  washings  therefrom  percolate  through  the 
ground  to  any  pond,  reservoir  or  watercourse  without  having  first 
P»fi8ed  over  or  through  such  an  extent  of  soil  as  to  have  become 
piX)perly  purified,  and  in  no  case  shall  it  be  deemed  that  proper 
purification  has  been  secured  unless  the  above-mentioned  drain- 
age, leachings  or  washings  shall  have  percolated  over  or  through 
^e  soil  in  a  scattered,  dissipated  form,  not  concentrated  in  per- 
^ptible  lines  of  drainage,  for  a  distance  of  at  least  fifty  feet. 

Dead  Anijnah,  Offal,  Manufacturing  Wastes,  etc. 

13.  No  dead  animal,  bird,  fish,  or  any  part  thereof,  nor  any 
offal,  nor  refuse  from  any  slaughter  house,  nor  any  decomposed 
or  putrescible  refuse,  nor  waste  matter  of  any  kind  shall  be 
thrown,  placed,  discharged,  or  allowed  to  escape,  or  to  pass  into, 
any  pond,  reservoir  or  watercourse  as  afresaid,  nor  shall  any  such 
material  or  refuse  be  so  placed,  maintained,  or  allowed  to  re- 
main, that  the  drainage,  leachings  or  washings  therefrom  may 
reach  any  pond,  reservoir  or  watercourse  without  first  having 
percolated  over  or  through  the  soil  in  a  scattered,  dissipated 
form,  not  concentrated  in  perceptible  lines  of  drainage,  for  a 
distance  of  at  least  200  feet. 

14.  No  interment  of  a  human  body  shall  be  made  within  fifty 
feet  of  the  highwater  mark  of  any  watercourse  nor  within  200 
feet  of  any  pond  or  reservoir  aforesaid. 
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Inspections 

15.  The  Consolidated.  Water  Company  of  the  city  of  Utica  or 
such  water  companies  as  are  supplying  water  to  the  city  of  Utica 
shall  maintain  systematic  and  thorough  inspections  of  the  shores 
of  the  ponds  and  reservoirs  and  of  the  entire  drainage  areas  of 
the  streams  supplying  water  to  the  reservoirs  from  which  the 
water  supply  of  the  city  of  Utica,  N.  Y.,  is  drawn,  for  the  pur* 
pose  of  determining  whether  the  ahove-written  rules  are  complied 
with.  At  least  one  such  inspection  shall  he  made  each  month 
and  such  others  as  may  be  directed  by  the  State  Commissioner 
of  Health.  A  full  and  detailed  report  of  such  inspection  shall 
be  submitted  in  writing  to  the  State  Commissioner  of  Health, 
and  a  duplicate  copy  of  each  report  shall  be  furnished  the  health 
department  of  the  city  of  Utica,  N.  Y. 

16.  It  shall  be  the  duty  of  the  officers  of  the  Consolidated 
Water  Company,  or  of  such  companies  as  are  supplying  or  shall 
supply  water  to  the  city  of  Utica,  N.  Y.,  if  any  such  inspection 
discloses  a  violation  of  any  foregoing  rule  or  regulation  relating 
to  a  permanent  source  or  act  of  contamination,  to  at  once  take 
steps,  acting  under  sections  71  and  72  of  chapter  661  of  the  Laws 
of  1893,  as  amended  by  chapter  484  of  the  Laws  of  1904,  to  have 
all  violations  of  these  rules  discontinued  according  to  the  method 
prescribed  in  those  sections. 

17.  Any  rules,  any  regulations,  or  the  parts  of  any  rules  or 
regulations  previously  enacted,  inconsistent  with  these  rules  and 
regulations,  are  hereby  repealed. 

Penalty 

18.  In  accordance  with  section  70  of  chapter  661  of  the  Laws 
of  1893,  as  amended  by  chapter  251  of  the  Laws  of  1899,  chap- 
ter 484  of  the  Laws  of  1004,  and  chapter  582  of  the  Laws  of 
1906,  the  penalty  for  each  and  every  violation  of,  or  noncompli- 
ance with,  any  of  the  above  rules  and  regulations  which  relate 
to  a  permanent  source  or  act  of  contamination  is  hereby  fixed  at 
$200. 

The  foregoing  rules  and  regulations  for  the  protection  from 
contamination  of  the  public  water  supply  of  the  city  of  Utica, 
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N.  Y.,  were  duly  made,  ordained,  and  established  on  the  5th  day 
of  September,  1907,  pursuant  to  chapter  661  of  the  Laws  of  the 
State  of  New  York  for  1893,  as  finally  amended  by  chapter  582 
of  the  Laws  of  1906. 

EUGENE  H.  PORTER, 
Albany,  N.  Y.  Carnmissioner  of  Health 


These  rules  and  regulations,  to  be  operative  and  valid,  must 
first  be  published  at  least  once  each  week  for  six  consecutive 
weeks,  in  at  least  one  newspaper  in  Hamilton,  Herkimer  and 
Oneida  counties,  N.  Y.,  and  the  affidavit  of  the  printer,  pub- 
lisher or  proprietor  of  each  newspaper  in  which  such  publication 
is  made,  that  the  publication  was  so  made,  together  with  a  copy 
of  the  rules  and  regulations,  must  be  filed  with  the  county  clerk 
of  fluch  county. 

The  cost  of  each  such  publication,  affidavit  and  filing  must  be 
paid  by  the  Consolidated  Water  Company  of  the  city  of  Utica. 
N.  y/ 


WEST  POINT 


Rules  and  regulations  for  the  protection  from  contamination 
of  the  public  water  supply  of  West  Point,  in  the  town  of  High- 
land, Orange  county,  N.  Y. 

Rules 'and  Regidation-s 

The  following  rules  and  regulations  shall  apply  to  Summit 
lake,  Twin  lakes.  Bull  pond,  Popolopen  pond,  Round  pond,  Long 
pond,  Cranberry  pond.  Mine  lake  and  to  Popolopen  creek  and  the 
tributaries  supplying  the  public  water  supply  of  West  Point, 
Orange  county,  "N".  Y.,  and  to  all  watercourses  entering  or  dis- 
charging into  said  streams  or  bodies  of  water.  The  term  "  reser- 
voir "  when  used  in  these  rules  is  intended  to  mean  and  comprise 
every  natural  or  artificial  reservoir,  lake  or  pond  which  stores 
or  detains  water  that  enters  or  may  enter  the  public  water  supply 
of  West  Point,  Orange  county,  N.  Y.    The  term  "  watercourse  " 
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wherever  used  in  these  rules  is  intended  to  mean  and  comprise 
every  spring,  stream,  ditch,  gutter  or  other  watercourse  of  any 
kind,  the  waters  of  which  when  running,  whether  constantly  or 
occasionally,  eventually  flow  or  may  flow  into  the  public  water 
supply  of  West  Point,  2f .  Y. 

Privies  Adjacent  to  Reservoirs  or  Watercourses 

1.  No  privy,  privy  vault,  pit  or  cesspool,  or  any  other  recep- 
tacle of  any  kind  used  for  the  temporary  storage  of  human  ex-       i 
creta  shall  be  constructed,  placed  or  maintained  with  its  neare^ 
point  within  fifty  feet,  horizontal  measurement,  of  the  high  wate^^ 
mark  of  any  reservoir,  or  of  the  edge,  margin  or  precipitous  baJ>^ 
of  any  watercourse  of  the  West  Point  water  supply. 

2.  No  privy,  privy  vault,  pit,  cesspool,  or  any  other  kind  ^^  ^ 
receptacle  used  for  the  permanent  deposit  of  human  excreta  shi^ 


be  constructed,  located,  placed  or  maintained  with  its  neares 
point  within  200  feet,  horizontal  measurement,  of  the  water  lin  ' 
of  any  reservoir  of  the  West  Point  water  supply,  or  within  IsC 
feet,  horizontal  measurement,  of  the  edge,  margin  or  pi^cipitou^^ 
bank  of  any  watercourse  of  the  West  Point  water  supply. 

3.  K*o  privy,  privy  vault,  pit,  cesspool,  or  any  other  kind  of 
receptacle  used  for  the  permanent  deposit  of  human  excreta  shall 
be  constructed,  located,  placed  or  maintained,  within  any  mine 
or  mine  shaft,  the  drainage  from  which  either  by  gravity  or 
pumping,  flows  directly  or  indirectly  into  any  reservoir  or  water- 
course of  the  West  Point  water  supply. 

4.  Every  privy,  privy  vault,  pit,  cesspool,  or  other  receptacle 
or  place  used  for  the  temporary  storage  of  human  excreta  which 
is  constructed,  located,  or  maintained  within  the  aforesaid  200 
feet,  horizontal  measurement,  or  of  the  high  water  mark  of  any 
reservoir,  or  within  the  aforesaid  150  feet,  horizontal  measure- 
ment, of  the  edge,  margin  or  precipitous  bank  of  amy  watercourse 
of  the  West  Point  water  supply,  from  which  privy  or  other  re- 
ceptacle the  excreta  are  not  at  once  removed  automatically  by 
means  of  suitable  water-tight  pipes  or  conduits  to  some  proper 
place  of  ultimate  disposal,  as  hereinafter  provided,  shall  be  ar* 
ranged  in  such  manner  that  all  such  excreta  shall  be  received 
temporarily  in  suitable  vessels  or  receptacles  which  shall  at  all 
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times  be  maintained  in  an  absolutely  water-tight  condition  and 
which  will  permit  of  convenient  removal  to  some  place  of  ulti- 
mate disposal,  as  hereinafter  set  forth. 

5.  Every  privy,  privy  vault,  pit,  cesspool,  or  other  receptacle 
or  place  used  for  the  temporary  storage  of  human  excreta  which 
is  constructed,  located  or  maintained  within  any  mine  or  mine 
shaft,  from  which  privy  or  receptacle  the  excreta  are  not  at  once 
removed  automatically  by  means  of  suitable  water-tight  pipes 
or  conduits  to  some  proper  place  of  ultimate  disposal  as  herein- 
after provided,  shall  be  arranged  in  such  manner  that  all  such 
excreta  shall  be  received  temporarily  in  suitable  vessels  or  recep- 
tacles which  shall  at  all  times  be  maintained  in  an  absolutely 
water-tight  condition  and  which  will  permit  of  convenient  re- 
moval to  some  place  of  ultimate  disposal  as  hereinafter  set  forth. 

6.  The  excreta  collected  in  the  aforesaid  receptacles  shall  be 
removed  and  the  receptacles  thoroughly  cleansed  and  deodorized 
as  often  as  may  be  found  necessary  in  order  to  maintain  the 
privy  in  proper  sanitaiy  condition  and  to  effectually  prevent  any 
overflow  upon  the  soil  or  upon  the  foundations  or  floor  of  the 
privy.  In  effecting  this  removal  the  utmost  care  shall  be  exer- 
cised that  none  of  the  contents  be  allowed  to  escape  while  being 
transferred  from  the  privy  to  the  place  of  disposal,  hereinafter 
specified,  and  that  the  contents  while  being  transferred  from  the 
privy  to  the  place  of  disposal  shall  be  thoroughly  covered  and 
that  the  least  possible  annoyance  and  inconvenience  be  caused  to 
occupants  of  the  premises  and  the  adjacent  premises. 

7.  Unless  otherwise  specially  ordered  or  permitted  by  the  State 
Department  of  Health,  the  excreta  collected  in  the  aforesaid  re- 
ceptacles shall,  when  removed,  be  disposed  of  by  burying  in 
trenches  or  by  thoroughly  digging  it  into  the  soil  in  such  places 
and  manner  as  to  effectually  prevent  them  being  washed  over  the 
surface  of  the  ground  by  rain  or  melting  snow,  and  at  distances 
not  less  than  300  feet,  hori7X)ntal  measurement,  from  the  high 
water  mark  of  any  reservoir,  or  not  less  than  200  feet  from  the 
edge,  margin  or  precipitous  bank  of  any  water  course  of  the  West 
Point  water  supply. 

8.  Whenever  it  shall  be  found  that  owing  to  the  character 
of  the  soil  or  of  the  surface  of  the  ground,  or  owing  to  the  height 
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or  flow  of  the  subsoil,  or  surface  water,  or  other  special  local  con- 
ditions the  excremental  matter  from  any  privy  or  other  aforesa\i 
receptacle,  or  from  any  trench  or  place  of  disposal  may,  in  \M 
opinion  of  the  State  Commissioner  of  Health,  be  washed  o"^^^ 
the  surface  or  through  the  soil  into  any  reservoir  or  watercotir^^^ 
then  the  said  privy  or  receptacle  for  excreta  or  the  said  trench       ^^ 
place  of  disposal  shall,  after  due  notice  to  the  owner  thereof,        ^ 
removed  to  such  greater  distance  or  to  such  place  as  shall  be  cc:^^^ 
sidered  safe  and  proper  by  the  State  Department  of  Health. 

Sevxige,  House  Slops,  Sink  Waste,  etc. 

9.  No  sewage  or  excremental  matter  from  any  water  close^  ^ 
privy  or  cesspool  shall  be  led,  conducted,  or  discharged  by  an;^^^ 
pipe,  drain  or  ditch  into  any  reservoir  or  watercourse  of  the  Wes'  ^ 
Point  water  supply,  nor  shall  any  such  matter  be  placed,  led,  dis---^ 
charged  or  allowed  to  escape  onto  the  surface  of  the  ground  ot^ 
into  the  ground  below  the  surface  within  300  feet,  horizontal 
measurement,   from  the  high  water  mark  of  any  reservoir,  or 
within  200  feet,  horizontal  measurement,  of  the  edge,  margin  or 
precipitous  bank  of  any  watercourse  of  the  West  Point  water 
supply. 

10.  No  garbage,  putrescible  matter,  house  slops,  bath  waters, 
kitchen  or  sink  waste,  refuse  or  waste  water  from  creameries, 
cheese  factories,  laundries,  nor  waters  in  which  milk  oans,  uten- 
sils, clothes,  bedding,  carpets,  or  harnesses  have  been  washed  or 
rinsed,  nor  any  polluted  water  or  liquid  of  any  kind  shall  be 
thrown  or  discharged  directly  or  indirectly  into  any  reservoir  or 
watercourse  of  the  West  Point  water  suppply.  Nor  shall  any 
such  liquid  or  solid  refuse  or  waste  be  thrown  or  discharged  upon 
the  surface  of  any  ground  or  into  the  ground  below  the  surface 
in  any  manner  whereby  the  same  may  flow  into  any  reservoir  or 
watercourse  of  the  West  Point  water  supply  within  100  feet, 
horizontal  measurement,  of  the  edge,  margin  or  precipitous  bank 
of  any  watercourse  of  the  West  Point  water  supply. 

11.  No  clothing,  bedding,  carpets,  harness,  vehicle,  recep- 
tacles, utensils,  nor  anything  that  pollutes  w^ater  shall  be  washed, 
rinsed,  or  placed  in  any  reservoir  or  watercourse  of  the  West 
Point  water  supply. 
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Baihing,  Animals,  Manure,  Compost,  etc. 

12.  No  person  shall  be  allowed  to  bathe  in  any  reservoir  or 
watercourse  of  the  West  Point  water  supply,  nor  shall  any  ani- 
mals or  poultry  be  allowed  to  stand,  wade  or  swim  in  said  reser- 
voir or  watercourse,  nor  be  washed  therein. 

13.  No  stable  for  cattle  or  horses,  barn  yard,  hog  pen,  poultry 
house  or  yard,  hitching  place  or  standing  place  for  horses  or  other 
animals,  manure  pile  or  compost  heap  shall  be  located,  placed, 
maintained  or  allowed  to  remain  with  its  nearest  point  less  than 
150  feet,  horizontal  measurement,  from  the  high  water  mark  of 
any  ppservoir,  or  loss  than  seventy-five  feet,  horizontal  measure- 
ment, from  the  edge,  margin  or  precipitous  bank  of  any  water- 
course of  the  West  Point  water  supply,  and  none  of  the  above- 
named  objects  or  sources  of  pollution  shall  be  so  located,  placed, 
maintained  or  allowed  to  remain  that  the  drainage,  leachings  or 
washings  from  the  same  may  enter  any  reservoir  or  watercourse 
of  the  West  Point  water  supply  without  first  having  passed  over 
or  through  such  an  extent  of  soil  as  to  have  been  properly  puri- 
fied, and  in  no  case  shall  it  be  deemed  that  proper  purification 
has  been  secured  unless  the  above  drainage,  leachings  or  washings 
shall  have  percolated  over  or  through  the  soil  in  a  scattered,  dissi- 
pated form,  and  not  concentrated  in  perceptible  lines  of  drain- 
age, for  a  distance  of  not  less  than  150  feet,  before  entering  any 
reservoir,  nor  less  than  seventy-five  feet  before  entering  any 
watercourse  of  the  West  Point  water  supply. 

14.  No  human  excrement  nor  compost  containing  human  ex- 
crement shall  be  placed,  piled  or  spread  upon  the  ground  or  dug 
or  buried  in  the  soil  within  a  distance  of  300  feet  from  the  high 
water  line  of  any  reservoir;  nor  within  a  distance  of  200  feet 
from  the  edge,  margin  or  precipitous  bank  of  any  watercourse 
of  the  West  Point  water  supply,  and  no  manure  or  compost  of 
any  kind  shall  be  placed,  piled  or  spread  upon  the  ground  within 
150  feet  of  the  high  water  line  of  any  reservoir,  nor  within  75 
feet  of  the  edge,  margin  or  precipitous  bank  of  any  watercourse 
of  the  West  Point  water  supply. 

15.  No  decayed  or  fermented  fruit  or  vegetables,  cider  mill 
waste,  roots,  grain,  or  other  vegetable  refuse  of  any  kind,  shall 
be  located,  placed,  maintained  or  allowed  to  remain  in  such  places 
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that  the  drainage,  leaehings,  or  washings  therefrom  may  ftc^ 
by  open,  blind  or  covered  drains  or  channels  of  any  kind  into  aJ^5 
reservoir  or  watercourse  of  the  West  Point  water  supply,  wi 
out  first  having  passed  over  or  through  sux^h  an  extent  of  soil 
to  have  become  properly  purified,  and  in  no  case  shall  it 
deemed   that  proper  purification  has   been   secured   unless  t 

above-mentioned  drainage,  leachings  or  washings  shall  have  penr^^ ' 
lated  over  or  through  the  soil  in  a  scattered,  dissipated  form,  a 
not  concentrated  in  perceptible  lines  of  drainage,  for  a  distan 
of  not  less  than  100  feet  before  entering  any  reservoir,  or  a  di 
tance  of  not  less  than  fifty  feet  before  entering  any  watercourse^^ 
of  the  West  Point  water  supply. 

Dead  Animals,  Offal,  Manufacturing  Wastes,  Etc. 

16.  No  dead  animal,  bird,  nor  any  part  thereof,  nor  any  offal 
nor  any  refuse  from  any  slaughter-house,  nor  any  decomposable 
or  putrescible  refuse  or  waste  matter  of  any  kind  shall  be  thro\vn, 
placed  in  or  allowed  to  pass  into  any  reservoir  or  watercourse  of 
the  West  Point  water  supply,  nor  shall  any  such  material  or 
refuse  be  so  located,  placed,  maintained  or  allowed  to  remain  that 
the  drainage,  leachings  or  washings  therefrom  may  reach  any 
reservoir  or  watercourse  of  the  West  Point  water  supply  without 
first  having  percolated  over  or  through  the  soil  in  a  scattered, 
dissipated  form,  and  not  concentrated  in  perceptible  lines  of 
drainage,  for  a  distance  of  not  less  than  150  feet  before  entering 
any  reservoir,  and  not  less  than  100  feet  before  entering  any 
watercourse  of  the  West  Point  water  supply. 

Boating  and  Fishing 

17.  Skating,  boating,  fishing  from  boats,  from  rafts  from  the 
shore  and  through  the  ice,  are  hereby  prohibited  in  any  and  all 
of  the  resen'oirs  of  the  West  Point  water  supply. 

The  department  owning  or  having  charge  of  the  water  supply 
of  West  Point,  when  necessary  to  regulate  or  diminish  the  num- 
ber of  fish  in  any  of  the  reservoirs,  or  when  in  their  opinion  such 
privileges  may  be  extended  without  endangering  the  purity  of 
the  water  supply,  are  hereby  authorized  to  permit  boating  or  fish- 
ing or  both  under  explicit  regulations  and  restrictions.      Suoh 
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peJrmit,  regulations  and  restrictions  must  first  be  approved   in 
ipx-iting  by  the  State  Commissioner  of  Health. 

violation  or  noncompliance  with  any  of  the  restrictions  or 
ilations  under  which  such  permit  for  boating  or  fishing  is 
ed  shall  be  construed  as  a  violation  or  noncompliance  with 
section  of  the  rules  and  regulations. 


Penalty 

3L^.  In  accordance  with  section  70  of  chapter  661  of  the  Laws 
f  i893,  as  amended  by  chapter  251  of  the  Laws  of  1899,  chapter 
8-lr  of  the  Laws  of  1904  and  chapter  582  of  the  Laws  of  1906, 
b^  penalty  for  each  and  every  violation  of,  or  noncompliance 
ritfli  any  of  the  above  rules  and  regulations  which  relate  to  a 
>oxmianent  source  or  act  of  contamination  is  hereby  fixed  at  $200. 
he  foregoing  rules  and  regulations  for  the  protection  from 
-amination  of  the  public  water  supply  of  West  Point,  Orange 
30nnty,  N.  Y.,  were  duly  made,  ordained  and  established  on  the 
5tli.  day  of  September,  1907,  pursuant  to  chapter  661  of  the  Laws 
of  ±he  State  of  Xew  York  for  1893,  as  finally  amended  by  chap- 
ter 582  of  the  Laws  of  1906. 

EUGENE  n.  PORTER, 

State  Commissioner  of  IleaUh 
Albany,  N.  Y. 


INSPECTIONS  OF  VIOLATIONS  OF  RULES  FOR  T 
PROTECTION  OF  WATER  SUPPLIES 


During  the  year  inspections  were  made  and  orders  to  loc? 
boards  of  health  issued  with  respect  to  violations  of  the  rules  an 
regulations  for  the  protection  of  the  water  supplies  of  the  follo\i 
ing  municipalities,  correspondence  being  presented  herewith : 


AUBURN 

During  the  year  thirty-one  cases  of  violations  of  rules  protect- 
ing the  Auburn  water  supply  by  prohibiting  contamination  of 
Owasco  lake,  have  been  examined  and  verified,  and  orders  to  local 
boards  of  health  issued  in  accordance  with  section  71  of  the  Pub- 
lic Health  Law  requiring  them  to  convene  and  enforce  obedience 
to  the  rule  or  regulation  violated. 

As  an  example  of  what  may  be  accomplished  in  the  matter  of 
water  supply  protection  by  thorough  inspection  of  a  watershed, 
the  following  letter  is  presented. 

Auburn,  N.  Y.  April  22,  1907. 

Eugene    H.    Pokter,    M.D.,    Stale    Commissioner   of   Health, 
Albany,  N,  Y,: 

]\Iy  Dear  Sir: — In  complitniee  with  rule  15  of  the  rules  and 
regulations  for  the  protection  from  contamination  of  the  public 
water  supply  of  the  city  of  Auburn,  N".  Y.,  the  undersigned  water 
commissioners  composing  the  water  board  of  said  city,  b^  to  sub- 
mit a  detailed  report  of  insjiei'tions  made  since  the  promulgation 
and  subsequent  publication  of  said  niles  on  May  17,  1906. 

As  a  result  of  this  work,  214  cottages  or  homes  (not  induding 
Moravia  and  Locke)  were  visited  and  inspected  several  times.  Of 
this  number  102  places  were  found  to  be  violations  and  were  there- 
fore properly  served  to  abate  their  then  existing  conditions.     Of 
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this  latter  number  seventy-five  have  complied  with  the  just  re- 
jujremente  of  the  law.     The  remaining  twenty-seven  have  either 
refused  or  failed  to  do  so,  and  their  names  and  location  have  been 
named  to  your  ofiice  to  be  dealt  with  according  to  law. 

Very  truly  yours, 

M.  P.  Conway,  M.D., 
W.  J,  Henby, 
F.  A,  Benson, 

Water  Commissioners 


AVON,  LIVONIA  AND  GENESEO 

As  one  of  the  results  of  the  sanitary  inspection  of  the  Genesee 
river  watershed,  an  order  was  issued  on  November  27,  1907,  under 
section  71  of  the  Public  Health  Law.     This  order  required  that 
ati   inspection  be  made  to  determine  if  any  violations  existed  of 
tlie  rules  and  regulations  protecting  the  water  supply  of  the  vil- 
lages of  Avon,  Livonia  and  Geneseo,  derived  from  Conesus  lake. 


HUDSON 

Hudson,  N.  Y.,  October  24,  1907. 

Dr.  Eugene  H.  Poetee,  State  Commissioner  of  Health,  Albany, 
N.  T.: 

Deab  Sib: — The  second  inspection  of  the  Taghkanic  creek 
watershed  was  completed  October  16,  1907,  and  a  report  is  hereby 
submitted  of  the  existing  conditions,  the  changes  made  and  pro- 
spective changes: 

A  fact  which  will  not  appear  in  the  notes,  and  which  is  worthy 
of  mention,  is  in  the  interest  shown  in  the  welfare  and  good  health 
of  the  residents  of  this  city,  by  owners  of  property  on  the  Tagh- 
kanic creek  watershed.  In  discussing  possible  changes  with  the 
owners  of  property  on  this  watershed,  in  every  case,  with  the  ex- 
ception of  one,  did  we  have  sympathetic  consideration.  The 
spirit  shown  is  indicative  of  a  continuous  patrol  of  the  creeks  of 
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this  region  which  in  turn  insures  the  general  health  of  the  city 
and  I  am  sure  is  appreciated  by  its  residents. 

ROBERT  J.  HARDING, 
Superintendent  of  Public  Works 


— -    4 


Albany,  N.  Y.,  October  28,  1907. 
R.  J.  Harding,  Swperintedent  of  Public  Works,  Hudson,  N,  Y.   ^ 

ft  ^ 

Deab  Sib: — I  beg  to  acknowledge  receipt  of  your  report  a 
October  24  covering  the  results  of  your  inspection  of  the  water- 
shed of  your  water  supply  and  your  efforts  in  removing  violations 
of  water  rules,  together  with  a  copy  of  your  water  supply  rules. 

I  am  very  pleased  to  note  the  success  of  your  efforts  i^  remedy- 
ing conditions  upon  the  watershed  of  your  supply  and  to  learn  of 
the  interest  and  general  co-operation  of  property  owners  in  the 
matter.  In  the  few  cases  where  insanitary  conditions  were  not 
correcteil  to  the  extent  desired,  you  will  no  doubt  be  able  to  im- 
prove through  amicable  means  of  adjustment  with  the  property 
owners.  In  the  remaining  cases  where  a  spirit  of  defiance  is  met 
with,  it  will,  of  course,  be  necessary  to  resort  to  the  enforcement 
of  the  water  rules  according  to  the  Public  Health  Law. 

I  would  suggest,  then,  that  after  exhaustive  persuasion  and 
amicable  means  in  the  more  obdurate  cases,  you  serve  the  requisite 
notices  upon  the  offending  parties  in  accordance  with  section  71  of 
the  Public  Health  Law,  and  that  in  serving  these  notices  you  fol- 
low explicitly  the  procedure  laid  down  in  said  section.  Upon  the 
failure  of  any  person  thus  notified  to  immediately  comply  with 
the  rule  or  regulation  violated,  it  will  then  be  your  duty  to  notify 
the  Department,  whereupon  orders  will  be  issued  by  me  to  the 
local  board  of  health  for  the  enforcement  and  obedience  to  such 
rules. 

I  shall  await  the  further  advice  from  you  in  regard  to  any 
persistent  violators  of  your  water  rules,  and  can  assure  you  of  my 
desire  and  intention  to  assist  you  in  enforcing  obedience  to  these 
rules.  Very  respectfully, 

EUGEiNTE  H.  PORTER, 

Commisgioner  of  Health 
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SYRACUSE 

X)uring  the  season  of  1907  notices  were  sent  from  the  Depart- 
t  to  several  property  owners  on  the  watershed  draining  into 
Sk^meateles  lake  from  which  the  Syracuse  water  supply  is  de- 
^sd,  notifying  them  of  their  violation  of  section  75  or  section 
of  the  Public  Health  Law. 


NEW  YORK  CITY 

luring  the  year  120  violations  of  the  rules  and  regulations  pro- 
t^^C5ting  the  Croton  water  supply  of  New  York  city  were  examined 
ix^^o  by  the  engineers  and  inspectors  of  the  Department  and  made 
tl:m^  subject  of  orders  issued  by  the  Commission  to  local  boards  of 
1th.  These  orders,  in  accordance  with  section  71  of  the  Public 
ilih  Law,  directed  the  board  of  health  having  jurisdiction  in 
case  to  convene  and  enforce  obedience  to  the  rule  or  r^ula- 
violated. 


INVESTIGATION  OF  COMPLAINTS 
RELATING  TO 
STREAM  POLLUTION 
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INVESTIGATION   OF  COMPLAINTS   RELATING  TO 

STREAM  POLLUTION 


AKRON 

Albany,  N.  Y.,  June  15,  1907. 

r-.  E.  II.  Porter,  Commissioner  of  Health,  Albany,  N.  Y,: 

IBear  Sir  : —  In  the  matter  of  the  Hamburg  Canning  Factory 
isance,  referred  to  me  on  May  15th,  by  Mr.  Horton,  I  have  the 
or  to  report  as  follows : 
On  Wednesday,  Jime  12th,  I  visited  the  main  office  at  Ham- 
ig  and  was  informed  by  the  secretary  that,  according  to  their 
suggestion  and  with  my  approval,  they  have  just  completed 
^<3  large  cesspools  or  sedimentation  tanks  to  receive  the  vegetable 
tes  from  the  factory.    It  is  expected  that  the  solids  will  be  re- 
by  these  tanks  and  that  the  latter  will  discharge  only  liquid 
tters,  not  subject  to  deposit.     This  remedy  for  the  nuisance 
•etofore  existing  is  experimental  and  cannot  be  tested  until  the 
tory  begins  operations,  about  July  1st.    At  that  time,  subject  to 
yoxir  approval,  I  will  inspect  the  plant  at  Akron  and  be  able  to 
rt  to  you  as  to  the  efficiency  of  the  deposit  tanks. 
1  suggest  that  Mr.  L.  D.  Lester  be  informed  of  the  construction 
these  tanks  and  of  the  continued  interest  of  the  Department  in 
^*^e  abatement  of  the  nuisance. 

Very  respectfully, 

HE:>fRY  N.  OGDEN 

Assistant  Sanitary  Engineer 


ALDEN 

In  the  27th  annual  report,  correspondence  may  be  found  which 
relates  to  complaints  of  the  pollution  of  Tannery  creek  in  the 
village  of  Alden.  In  July,  1907,  further  complaints  were  re- 
ceived, and  the  report  of  an  investigation  follows: 

[311] 
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Albany,  N.  Y.,  July  29,  1907. 

Eugene  II.    Poeteb,   M.   D.,   State   Commissioner   of  Ileallh^m 
Albany,  N.  Y.: 

Deab  Sir  : —  In  accordance  with  vour  directions,  I  visited  on 
July  25,  the  village  of  Alden,  Erie  county,  N.  Y.,  and  personally 
examined  the  conditions  existing  in  Tannery  creek. 

I  find  that  the  complainant,  Mr.  H.  S.  Armstrong,  is  a  resident 
of  the  village,  whose  house  is  built  on  the  banks  of  the  creek  about 
1000  feet  below  the  tannery  complained  of. 

Mr.  Armstrong  complains  of  the  odors  arising  from  the  creek 
and  of  the  fact  that  the  quality  of  the  water  has  been  so  impaired 
that  its  use  for  irrigation  has  not  been  possible,  the  application  of 
the  water  to  his  flowers  killing  or  injuring  the  plants.  Mr.  Arm- 
strong sells  his  flowers  as  a  means  of  livelihood  and  experiences 
a  definite  pecuniary  loss  by  the  fouling  of  the  water.  Nearly  op- 
posite the  tannery  is  a  bath  house,  the  water  for  which  is  supplied 
by  wells,  delivering  so-called  *^  black-water,"  evidently  a  solution 
of  sulphur  and  salts.  The  odor  of  sulphurated  hydrogen  is  plainly 
perceptible  at  the  bath  house  but  not  in  the  stream,  and  the  tan- 
nery order  is  very  marked  along  the  stream  to  a  point  below  the 
village. 

The  proprietor  of  the  bath  house  was  not  in  Alden  at  the  time 
of  my  visit  but  I  examined  the  premises  under  the  guidance  of 
the  clerk.    The  entire  wastes  of  the  establishment  are  discharged 
directly  into  the  creek  and  direct  evidence  of  the  foDcal  pollution 
was  plainly  visible. 

The  tannery  employs  from  twenty-five  to  thirty  men  and  makes 
sole  leather,  using  for  the  purpose  certain  lime  baths  for  clean- 
ing and  dehairing.  The  tannery  building  is  old,  though  the  su- 
perintendent is  careful  to  keep  the  place  as  clean  as  possible.  The 
company  have  built  a  cesspool  w^hich  receives  the  waste  from  the 
washing  machines.  The  hair  taken  from  the  hides  and  the  par- 
ticles of  flesh,  etc.j  removed  in  the  preliminary  processes  are  valu- 
able and  are  supposed  to  be  saved,  and  many  bales  of  hair  were 
seen  ready  for  shipment.  But  in  taking  the  hides  from  the  lime 
tanks  to  the  dehairing  machine  and  to  the  scraping  machine,  the 
hides  are  dragged  over  the  floor  and  by  this  means  as  well  as  by 
the  fact  that  small  quantities  are  continually  dropped  by  the 
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machine,  the  floor  receives  daily  a  considerable  amount  of  organic 
matter.  This  material  is  washed  by  hose  through  holes  in  the 
floor  into  the  creek  directly  underneath.  The  accumulations  in 
the  creek  are  clearly  organic  and  come  from  the  tannery,  and 
the  accumulation  of  organic  matter  is  clearly  responsible  for  the 
odors  and  pollution  of  the  stream. 

I  recommend,  therefore,  that  in  accordance  with  the  provisions 
of  section  77  that  Mr.  H.  Moffatt,  Alden  Tannery,  Alden,  Erie 
county,  X.  Y.,  be  notified  that  the  tannery  is  violating  the  pro- 
visions of  the  law  and  is,  therefore,  liable  to  the  penalty  prescribed 
ly  section  79d,  and  that  a  water-tight  floor  is  required  at  once, 
t:he  washings  from  which  shall  be  received  in  a  cesspool,  the  size 
4d{  which  shall  be  approved  by  this  Department,  and  the  outlet 
from  which  shall  be  properly  screened. 

Further,  that  any  tannery  liquor  to  be  discharged  into  the  creek 
;&hall  first  pass  through  a  bed  of  sand  at  least  three  feet  thick  and 
of  an  area  such  that  the  flow  through  it  shall  be  not  greater  than 
±  Aventy  gallons  per  square  yard  per  day. 

I  also  recommend  that  Mr.  Eugene  Paulter,  proprietor  of  the 
lack  Water  bathhouse,  be  advised  that  he  is  violating  sections  75 
nd  76,  and  that  he  is  liable  to  the  penalty  specified  in  section  79d, 
d  that  permission  will  be  granted  to  discharge  into  Tannery 
reek  only  after  the  construction  of  a  cesspool,  which  shall  contain 
t  least  300  cubic  feet. 

Respectfully  yours, 

H.  N.  OGDEN, 

Assistant  Sanitary  Engineer 


As  a  result  of  the  investigation,  the  following  cominunications 
Mere  sent  out  by  the  Department: 

Albany,  N".  Y.,  August  6,  1907. 

Afr.  H.  C.  AsiiBEKY,  President  of  the  Board  of  IleMh,  Alden, 
N.  T.: 

Deab  Sir: — You  are  hereby  notified,  under  the  provisions  of 
section  25  of  the  Public  Health  Law,  to  convene  the  local  bo^d 
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of  health,  and  enjoin  the  tannery  in  Alden  from  discharging  con  - 
taminating  poisons  into  Tannery  creek,  unless  steps  are  at  ones 
entered  into  for  the  reduction  of  the  nuisance  which  the  discharge 
of  their  wastes  into  this  stream  is  responsible  for. 

I  advise  you  that  apparently  the  wash  from  the  floor  of  the 
tannery  is  responsible  for  the  creation  of  the  nuisance  and  that 
apparently  some  water-tight  floor  should  be  provided,  or  that  the 
water  may  be  received  into  the  cesspool  where  the  sedimentation 
of  the  solid  organic  matter  may  take  place. 

I  suggest  that  the  Tannery  company  be  given  a  short  definite 
period  of  time  within  which  to  make  such  changes.  Will  you 
kindly  call  the  attention  of  the  Tannery  company  to  this  section, 
79d,  under  which  the  Tannery  company  is  liable  to  a  fine  of  $100, 
and  $10  per  day  for  each  day  the  offense  is  maintained,  and 
assure  them  that  this  Department  will  put  the  matter  in  the  hands 
of  the  Attorney-General  for  collection  at  once  unless  we  have 
definite  assurance  from  them  of  their  earnest  intent  to  remedy  the 
present  conditions. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Ilealth 


Albany,  N*.  Y.,  August  6,  1907. 
Mr.  H.  Moffatt,  Alden,  N.  Y.: 

Deak  Sir: —  I  desire  to  call  your  attention  to  the  provisions  of 
the  Public  Health  Law,  as  expressed  in  sections  25  and  77,  and 
advise  you  that  this  Department  has  examined  the  condition  of 
the  stream  into  which  the  wastes  from  your  tannery  discharge, 
and  find  the  same  to  be  a  public  nuisance. 

In  accordance  with  the  provisions  of  section  25  I  have  notified 
the  presiding  officer  of  the  local  board  of  health  to  convene  and 
take  such  steps  as  may  be  necessary  to  abate  the  nuisance  at  once. 
The  inspector  has  reported  to  me  the  construction  of  a  certain 
cesspool  on  your  property  which  receives  a  portion  of  the  tannery 
wastes  and  to  that  extent  is  satisfactory  to  this  Department. 

It  appears  that  the  floor-wash  constitutes  the  worst  nuisance, 
and  it  is  to  the  elimination  of  this  matter  that  your  attention 


Stats  Dxpabtmsnt  of  Health.  315 

should  be  directed.  I  inclose  a  blank  application  which  you 
should  fill  out  and  return  to  this  office  with  a  statement  of  your 
plans  for  reducing  the  present  nuisance. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  August  6,  1907. 

ATr.  Eugene  Paulter,  Alden,  N.  Y.: 

DfAB  Sib  : —  I  am  advised  tliat  in  defiance  of  the  law  you  are 
discharging  wastes  from  your  bathhouse,  unpurified,  into  Tannery 


I  desire  to  call  your  attention  to  the  provisions  of  the  Public 
Health  Law,  as  expressed  in  article  75,  by  which  no  person  may 
discharge  sewage  or  waste  water  of  any  sort  into  the  public  waters 
of    this  State  without  the  express  permission  of  the  State  Com- 
issioner  of  Health. 
Section  79d  prescribes  a  penalty  of  $500,  with  a  further  penalty 
^50  per  day  for  each  day  the  offense  is  m-aintained  without  such 
P^G'XTnission. 

J  advise  you  that  this  Department  requires  the  construction  by 
yc>xi  of  a  cesspool  for  the  reduction  of  the  solid  organic  wastes 
^isijharged  from  your  establishment,  such  cesspool  to  contain  at 
le^st  300  cubic  feet  capacity,  and  I  should  be  glad  to  hear  from 
yo\i  at  once  as  to  your  attitude  in  the  matter. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Further  correspondence  in  the  matter  follows: 

Alden,  N.  Y.,  August  22,  1907. 

EcGENE  H.  PoBTEB,  M.D.,   Commissioner  of  Health,  Albany, 
N.  T.: 

Deab  Sib  : —  In  reply  to  your  communication  in  regard  to  the 
Alden  tannery,  will  say  that  the  board  of  health  coiivened  and 
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instructed  me  to  notify  Mr.  Moffatt  to  discontinue  running  refuse 
into  Tannery  creek.      Mr.  Moffatt  has  agreed  to  close  down  the 
tannery  and  will  not  begin  work  again  until  such  time  as  he  cao 
make  such  arrangements  as  will  meet  the  approval  of  the  boaro 
of  health. 

He  would  like  some  one  to  inspect  the  tannery  and  tell  hi-^'*' 
just  what  he  could  do.  and  says  he  will  try  and  put  it  in  just  stM^^^- 
shape  as  the  State  Department  may  instruct. 

Hoping  this  will  meet  with  your  approval,  I  remain, 

Yours  very  truly, 

C.  E.  BOWMAN, 

Health  Officer 


Albany,  N.  Y.,  August  26,  1907. 

C.    E.   Bowman,    M.D.,   Health    Officer,   Alden,    Erie    Count 
N.  Y.: 

Deak  Sir: — I  have  your  letter  of  August  22d,  referring  t 
the  Alden  tannery  and  to  the  fact  that  the  owner,  Mr.  Moffatt, 
has  agreed  to  close  the  tannery  in  lieu  of  making  such  changes 
on  the  place  as  shall  prevent  the  discharge  of  the  objectionable 
matter  into  the  stream.  If  this  is  not  done  by  the  1st  of  Sep- 
tember, will  vou  kindlv  notifv  me  at  once  ? 

So  far  as  suggesting  to  Mr.  Moffatt  what  he  should  do,  that  is 
a  matter  which  he  must  decide  for  himself.  As  I  wrote  him 
some  time  since,  the  principal  source  of  pollution  at  present  comes 
from  his  floor-wash,  and  I  should  think  that  a  water-tight  floor 
over  which  the  washings  might  be  led  into  a  tank  where  the 
wastes  might  be  precipitated  would  solve  the  difficulty. 

Respectfully  yours, 

ETJGE^^E  H.  PORTER, 

Commissioner  of  Health 
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Alden,  N.  Y.,  October  10,  1907. 

ErorNE  H.  Pobteb,  M.D.,   Commissioner  of  Healthy  Albany, 
N.  Y.: 

DiAR  Sm : —  In  my  reply  to  yours  of  August  26,  I  intended 
ta  make  it  plain  to  you,  that  unless  Mr.  Moffatt  discontinued 
discharging  matter  into  the  creek  by  September  1st,  would  report 
tl^iG  matter  to  you. 

2e  has  not  put  in  any  new  stock  since  that  time.  Does  not 
discharge  anything  into  the  creek.  And  as  soon  as  the  present 
stock  is  finished  intends  to  fix  up  or  discontinue  running  the 
tajojierv. 

Yours  very  truly, 

C.  E.  BOWMAN, 

Health  Officer 


AMSTERDAM 

Albany,  N.  Y.,  May  29,  1907. 

^*'-  Theodore  IIobton,  Consulting  Engineer,  State  Department 
of  Health,  Albany,  N.  Y.: 

XJear  SlK : —  I  beg  to  report  that,  in  accordance  with  your  in- 
^^^"Tictions,  on  May  27th- and  28th,  I  investigated  the  complaint 
'^^^^ived  by  this  Department  from  ^Irs.  Fred  R.  Greene,  of 
^^^iisterdam,  N.  Y.,  relating  to  the  pollution  of  ChuctanunJa 
^^""^k  which  flows  through  the  central  portion  of  the  city. 

The  complaint  alleged  that  a  nuisance  is  created  in  said  city 
^y  reason  of  the  discharge  of  garbage,  sewage  and  refuse  into  the 
Waters  of  Chuctanunda  creek. 

A  specific  case  is  mentioned  of  a  mill  within  two  hundred  feet 
of  complainant's  property  in  the  rear  part  of  which  a  closet  is 
Maintained  which  discharges  directly  into  the  stream. 

The  headwaters  of  Chuctanunda  creek  rise  in  the  town  of  Gal- 
way,  Saratoga  county,  northeast  of  the  city.     The  drainage  area 
of  the  stream  at  its  mouth  at  the  Mohawk  river  is  about  forty-one 
square  miles.     The  upper  portion  of  this  drainage  area,  eight 
square  miles  in  extent,  is  tributary  to  a  storage  reservoir  of  nearly 
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one  square  mile  area,  constructed  many  years  ago  by  joint  agree- 
ment by  the  various  mill  owners  whose  plants  are  located  aloag 
the  stream  in  the  city  of  Amsterdam  and  vicinity.     During  its 
ten  mile  flow  from  this  reservoir  to  the  Mohawk  river  in  the  city 
of  Amsterdam,  the  stream  falls  nearly  600  feet.     An  area   of 
albout  four  square  miles  of  the  total  drainage  area  of  Chuctanuii<ia 
creek  is  tributary  to  Bunn  creek.    Bunn  creek  empties  into  Cki^o 
tanunda  creek  just  below  the  Sanford  carpet  mills  near  the 
tral  portion  of  the  city,  and  is  tributary  to  the  distributing 
voir  of  the  city  water  supply  system,  the  reservoir  being  locaf>^ 
on  the  lower  portion  of  the  watershed  of  Bunn  creek. 

In  and  near  the  city  of  Amsterdam,  the  Chuctanunda  cr&^^ 
is  largely  used  for  power  purposes.  On  its  banks  are  locat^^ 
many  large  manufacturing  establishments  including  carpet 
rug  mills,  knitting  mills,  a  linseed  oil  mill,  a  steel  spring  sho^ 
broom  factories,  etc 

From  nearly  all  of  these  manufactories,  wastes  developed  by 
various  processes  are  discharged  into  the  stream,  and  from  man^..^ 
of  the  establishments,  as  may  be  noted  in  the  accompanying  info^^ 
mation  sheets,  sewage  is  also  discharged  into  the  stream.  Th^i — 
information  sheets  appended  also  present  the  number  of  poimd^-- 
of  dye  stuffs  and  chemicals  used  daily  in  manufacturing  processes^  ^ 
wastes  from  which  are  discharged  into  Chuctanunda  creek. 

Before  undertaking  the  investigation,  .the  health  oflScer  of  the^ 
city.  Dr.  E.  G.  Johnson,  was  consulted,  and  he  stated  that  the^ 
local  board  of  health  had  received  many  complaints  of  the 
nuisance  caused  by  the  pollution  of  the  stream.  The  conditions 
at  the  mills  mentioned  in  the  complaint  had  'been  investigated  by 
the  local  health  authorities,  and  the  owners  ordered  to  abate  the 
nuisance  which  was  caused  by  overhanging  closets  discharging 
directly  into  the  stream  and  used  by  150  employees.  At  the 
time  of  my  inspection,  the  orders  of  the  local  board  were  being 
carried  out,  and  work  was  under  way  to  connect  the  closets  with 
the  Market  street  sewer  of  the  city  sewer  system.  Much  time  was 
saved  in  the  investigation,  and  valuable  aid  was  given  by  the  co- 
operation of  Sanitary  Inspector  Michael  Jennings,  of  the  city 
board  of  health. 

In  addition  to  the  amount  of  sewage  and  manufacturing  wastes 
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diachaiged  into  the  stream  noted  on  the  appended  information 
sheets,  sewage  is  discharged  into  the  creek  from  the  following 
resid^ces  and  business  properties: 

Name  of  owner  Location  of  property 

A.  V.  Morris. — .  East  Main  street. 

John  Barnes East  Main  street. 

Charles  Hubbe East  Main  street. 

WuL  Taylor,  Estate East  Main  street. 

Frank  Morris East  Main  street. 

Lottie  M.  Harvey Chuctanunda    street. 

W.  J.  Stewart. Chuctanunda    street. 

Fred  R  Greene Market  street. 

M.  L  Stover Shuler  street. 

Following  is  a  table  presenting  information,  furnished  by  the 
manufacturers,  in  regard  to  the  pollution  of  the  stream  from  the 
ten  manufacturing  establishments  in  the  city  of  Amsterdam,  the 
to^m  of  Amsterdam,  and  the  village  of  Hagaman,  from  which 
polluted  wastes  or  sewage  are  discharged. 

Respectfully  submitted, 

H.  B.  CLEVELAND, 

Assistant  Sanitary  Engineer 
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Albast,  N.  Y.,  August  1,  1907. 
iSE  H.  PoKTBB,  state  Comviisdoner  of  Health,  Albany, 

Iib: — In  respond  to  jour  request  I  have  reviewed  the 
'  tbe  pollution  of  Cbuctauunda  creek  in  the  city  of 
n,  occasioned  by  the  discharge  of  wastes  from  manu- 
eetablishmentfl   located   along  the   creek   in   and   near 

lution  of  this  stream  was  investigated  by  the  writer  on 
and  28th  of  this  year  and  r<?ported  upon  to  Theodore 
C!hief  Engineer  of  tbis  Department.  By  reference 
tort  and  the  accompanying  information  she<^ta  it  will  be 
the  wastes  from  a  considerable  quantity  of  soape,  dye 
cfaemicals  are  discharged  daily  into  the  stream  as  well 
Table  sanitary  sewage.  The  stream  shows  the  effect  of 
irge  to  a  marked  dt^ec.  In  the  lower  wction,  near  its 
tbe  Mohawk  river,  the  entire  stream  is  discolored  and 
g  during  low  water  stage,  now  showing  one  color  and 
er  across  the  entire  cross-section. 

ly  feasible  means  of  removing  the  pollution  from  the 
3  in  the  connecting  of  the  mills  in  the  city  with  the  city 
em.  Several  mills  at  present  discharge  all  sanitary  or 
ige  into  the  sewer  system, 

itbetic  benefits  to  be  derived  from  freeing  the  Chucti- 
ek  from  pollution,  so  that  it  might  ilow  through  the 
ir  stream,  not  giving  off  offensive  oilora  nor  presenting 
able  filthy  appearance  as  at  present,  would  be  very  much 
d  by  residents  along  its  course  as  well  as  by  the  g<'neral 
n  regard  to  any  actual  menace  to  health  occurring  <lur- 
'W  through  the  city  arising  from  the  pollution  of  this 
am  of  the  opinion  that  the  danger  is  very  small,  sinw 
munda  creek  is  not  used  for  water  supply, 
greater  importance  to  the  public  health  is  the  pollution 
(lie  wafer  supply  for  several  large  cities  on  the  Hudson 
ch,  though  many  miles  distant,  are  directly  eoncomed 
threatened  by  the  pollution  of  the  Mohawk  river, 
•fltion  of  the  treatment  of  the  entire  sewage  of  the  city 
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of  Amsterdam  has  been  already  taken  up  by  this  Department  arwA 
without  doubt  the  purification  of  the  entire  domestic  and  manuf 
turing  wastes  before  discharge  into  the  Mohawk  river  will 
accomplished  within  a  few  years. 

In  view  of  the  foregoing,  it  might  be  expedient  to  defer  actL  '^^ 
on  the  removal  of  pollution  from  Chuctanunda  creek  until  su—  ^ 
time  as  provision  is  made  for  the  treatment  of  all  wastes  bef 
discharge  into  the  Mohawk. 

Respectfully  submitted, 

H.  B.  CLEVELAND, 

Assistant  Sanitary  Engineer 


BIG  MOOSE  LAKE 

Portland,  Maine,  September  16,  1907. 

Eugene  II.   Poktek,  M.D.,   Commissioner  of  Health,  Albany^ 
N.  Y.: 

Deae  Sir  : —  I  have  the  honor  to  report  that  on  Saturday,  Sep- 
tember 7,  1907,  I  visited  Big  Moose  lake,  on  account  of  com- 
plaints received  from  Mr.  A.  S.  Hamilton  under  date  of  August 

26,  1907,  and  from  Dr.  A.  Vander  Veer,  under  date  of  August 

27,  1907. 

I  find  the  conditions  to  be  as  follows :  Big  Moose  is  one  of  the 
larger  Adirondack  lakes,  about  three  miles  long  and  three-quarters 
of  a  mile  wide.  The  west  end  of  the  lake  is  about  two  miles 
from  Big  Moose  stati(m  on  the  N.  Y.  C.  &  H.  R.  R.  R.  and  is 
thus  easily  accessible  for  summer  tourists.  A  steamboat  on  the 
lake  makes  the  shores  available  for  cottages  and  hotels,  although, 
as  yet,  comparatively  few  buildings  have  been  erected.  The  usual 
practice  of  all  the  houses  provided  with  modern  plumbing  is  to 
discharge  the  sewage  directly  into  the  waters  of  the  lake,  in  most 
ca-ses  carrying  the  outfall  pipe  into  such  a  depth  of  water  that 
the  discharge  is  not  directly  objectionable  to  the  senses. 

The.  hotels  claim  to  use  only  spring  water  for  drinking  pur- 
poses, though  they  acknowledge  that  they  depend  on  the  lake  as 
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file  source  of  general  water  supply  for  all  other  domestic  purposes. 
One  of  the  hotels,  the  Hotel  Glenmore,  at  the  time  of  the  writer's 
risit,  was  pumping  water  from  the  lake  and  using  it  for  drinking 
purposes,  although  sewage  was  discharged  into  the  lake  not  far 
awHy,     The  sewer  from  the  hotel  known  as  Burdick's  Camp  was 
discharging  sewage  in  large  quantities  in  close  proximity  to  a 
pipe  apparently  used  for  supplying  water  to  the  hotel.     A  large 
new  cottage,  built  by  Mr.  Kingsford  of  Oswego,  has  an  elaborate 
system  of  sewers  discharging  directly  into  the  lake.     These  con- 
ditions cannot  fail  to  be  prejudicial  to  the  health  of  the  guests  of 
the   hotels  and  might  easily  lead  to  a  serious  epidemic*     I  recom- 
^laent,  therefore,  that  the  Department  write  to  each  of  the  hotels, 
iia.nied  below,  personal  letters,  calling  attention,  to  the  existing 
dangers  and  asking  that,  in  the  interests  of  their  guests,  an  at- 
tempt be  made  to  secure  an  upland  water  supply  for  all  domestic 
Pvirposes. 

I  reconmiend  also  that  they  be  directed  to  discontinue  all  direct 
discharge  of  sewage  into  the  lake,  and  that  properly  dimensioned 
^fjdimentation  tanks  be  constructed  on  the  line  6f  each  outfall 
X^ipe. 

I  recommend  also  that  the  hotels  be  advised  that,  failing  a 
proper  revision  of  the  water  supply  system  and  the  sewer  dis- 
charge pipe,  the  Department  will  feel  obliged  to  call  the  attention 
^f  the  public  to  the  danger  of  patronizing  such  indifferent  hotels. 
List  of  hotels  on  Big  Moose  lake : 

Burdick  Camp,  Big  Moose',  Herkimer  county. 
Camp  Crag,  Big  Moose,  Herkimer  county. 
Dort's  Camp,  Big  Moose,  Herkimer  county. 
Glenmore  Hotel,  Big  Moose,  Herkimer  county. 
Higby  Camp,  Big  Moose,  Herkimer  county. 
Lake  View  Lodge,  Big  Moose,  Herkimer  county. 
Skilton's  Lodge,  Big  Moose,  Herkimer  county. 

Yours  respectfully, 

H.  N.  OGDEN, 
Assistant  Sanitary  Engineer 
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On  September  30  a  letter  similar  to  the  one  sent  out  to  hotel 
and  camp  owners  on  Fourth  lake  was  sent  to  owners  of  hotels 
and  camps  on  Big  Moose  lake.  A  copy  of  this  letter  is  found 
under  '*  Fourth  Lake  "  in  this  report. 


CORTLAND 


During  June  complaint  was  received  of  the  polluted  condition 
of  the  Tionghnioga  river  below  the  city  of  Cortland,  especially 
on  account  of  the  wastes  from  the  Wickwire  Brothers  plant. 

The  matter  was  taken  up  with  the  Wickwire  Bros.  Company 
and  a  disposal  plant  is  now  being  constructed  to  reduce  the  acid 
iron  wastes  now  discharged  into  the  stream  from  the  plant. 


EAST  SALAMANCA 

On  August  14th  complaint  was  received  from  Charles  J.  Nagel, 
of  East  Salamanca,  that  sewage  was  being  discharged  into  Great 
Valley  creek,  near  his  residence,  from  the  shops  of  the  B.  R.  & 
P.  K.  K.  thereby  creating  a  nuisance. 

Later  one  of  the  engineers  investigated  the  complaint  and  found 
that  the  old  railroad  sewer,  laid  by  the  Y.  M.  C.  A.,  was  com- 
pletely closed  and  out  of  use  and  that  all  discharge  of  sewage  into 
the  stream  at  that  time  was  at  a  point  about  one  mile  below  the 
complainant's  house. 


FOURTH  LAKE 

Portland,  ALune,  September  16,  1907. 

Eugene    II.    Pokter,    M.D.,    StcUe    Commissioner    of    Health, 
Albany,  N.   Y.: 

Dear  Sir: — I  have  tlie  honor  to  report  that  on  Friday,  Sep- 
tember 0,  1907,  I  visited  Fourth  Lake  on  account  of  statements 
made  to  you  by  A.  S.  Hamilton,  under  date  of  August  26,  1907, 
and  by  Hon.  Thos.  D.  Ferguson,  under  date  of  August  19,  1907. 
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I  find  that  Fourth  lake  is  one  of  the  larger  Adirondack  lakes, 
about  five  and  one-half  miles  long  and  about  three-quarters  of  a 
mile  wide,  receiving  waters  from  Fifth  Lake  and  from  Eagle 
creek  and  discharging  into  Third  Lake  and  finally  into  the  middle 
branch  of  the  Moose  river  at  Old  Forge.  The  Raquette  Lake 
railroad,  running  from  Clearwater  to  Raquette  lake,  skirts  its 
northern  edge  and  a  steamboat  line  operating  three  boats  makes 
connection  between  Old  Forge  and  all  the  lake  points. 

On  account  of  their  easy  access  the  shores  are  well  sprinkled 
with  hotels,  boarding  houses,  and  cottages,  which  are  well  filled 
during  the  summer  season.  The  usual  practice  of  all  the  house;?, 
provided  with  modem  plumbing,  is  to  discharge  the  sewage 
directly  into  the  waters  of  the  lake,  in  most  cases  carrying  the 
outfall  pipe  into  such  a  depth  of  water  that  the  discharge  is  not 
directly  objectionable  to  the  senses.  There  is  some  evidence  of 
garbage  along  the  shores  and  it  was  stated  that  one  of  the  hotels, 
the  Cedar  Island  Camip,  has  been  in  the  habit  of  regularly  dump- 
ing its  garbage  into  the  lake. 

The  hotels  claim  to  use  only  spring  water  for  drinking  pur- 
poses, though  they  acknowledge  that  they  depend  on  the  lake  as 
the  source  of  general  water  supply  for  all  other  domestic  purposes. 
One  of  the  hotels,  the  Rocky  Point  Inn,  is  said  to  occasionally  use 
the  lake  water  for  drinking  purposes,  even  although  its  sewer  dis- 
charges not  far  from  the  end  of  the  water  inlet  pipe. 

These  considerations  cannot  fail  to  be  prejudicial  to  the  health 
of  the  guests  of  the  hotels  and  might  easily  lead  to  a  serious  epi- 
demic. I  recommend,  therefore,  that  the  Department  write  to 
each  of  the  hotels  named  below,  personal  letters,  calling  attention 
to  the  existing  dangers  and  asking  that,  in  the  interests  of  their 
guests,  an  attempt  be  made  to  secure  an  upland  water  supply  for 
all  domestic  purposes. 

I  recommend  also  that  they  be  directed  to  discontinue  all  direct 
discharge  of  sewage  into  the  lake,  and  that  properly  dimensioned 
sedimentation  tanks  be  constructed  on  the  line  of  each  outfall 
pipe. 

I  recommend  also  that  the  hotels  be  advised  that,  failing  a 
proper  revision  of  the  water  supply  system  and  the  sewer  dis- 
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charge  pipes,  the  Department  will  feel  obliged  to  call  the  atten- 
tion of  the  public  to  the  danger  of  patronizing  such  indifferent 
hotels. 

The  list  of  hotels  on  Fourth  Lake  is  as  follows: 

The  Arrow  Head,  Inlet,  Hamilton  county. 
Cedar  Island  Camp,  Old  Forge,  Hamilton  county. 
The  Cohasset,  Old  Forge,  Hamilton  county. 
The  Eagle  Bay  Hotel,  Eagle  Bay,  Hamilton  county. 
Grand  View  House,  Inlet,  Hamilton  county. 
Hart's  Camp,  Eagle  Bay,  Hamilton  county. 
Inlet  Inn,  Inlet,  Hamilton  county. 
Kinmore  Hotel,  Old  Forge,  Hamilton  county. 
The  Mohawk  Camp,  Old  Forge,  Hamilton  county. 
The  Neodack,  Inlet,  Hamilton  county. 
Rocky  Point  Inn,  Eagle  Bay,  Hamilton  county. 
Bald  Mountain  House,  Old  Forge,  Hamilton  county. 
Crystal  Spring  Camp,  Old  Forge,  Hamilton  county. 
Manhasset  House,  Old  Forge,  Hamilton  county. 
Twin  Maple  Camp,  Old  Forge,  Hamilton  county. 

Respectfully  submitted, 

HENRY  N.  OGDEN, 

•        Acting  Consulting  Engineer 


On  September  30,  1907,  the  following  letter  was  addressed  to 
the  proprietors  of  the  various  hotels  listed  in  the  foregoing  report: 

Albany,  N.  Y.,  September  30,  1907. 

Dear  Sir: — This  Department  has  been  engaged,  during  the 
past  summer,  in  an  inspection  of  a  large  number  of  summer  re- 
<orts,  hotels  and  boarding  houses  throughout  the  State.  During 
our  investigation  of  the  conditions  at  Fourth  Lake,  our  inspector 
reports  that  it  is  the  usual  practice  of  all  the  houses  on  the  lake. 
proWded  with  modem  |)lunibing,  to  discharge  the  sewage  directly 
into  the  waters  of  the  lake,  although  in  most  cases  carrying  the 
outfall  pipe  into  quite  a  depth  of  water.     It  is  also  stated  that  in 
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several  of  the  hotels  the  lake  water  is  occasionally  used  for  drink- 
ing purposes. 

Section  75  of  the  Public  Health  Law  prohibits  the  discharge 
of  sewage  into  the  waters  of  this  State  without  the  express  per- 
mission of  the  State  Commissioner  of  Health.  I  regard  the  dis- 
charge of  sewage  from  a  summer  hotel  into  a  lake  or  body  of  water 
used  as  a  potable  water  supply  by  guests  of  the  hotel  as  a  danger- 
ous practice  and  one  which  might  easily  lead  to  a  serious  epi- 
demic. I  therefore  call  your  attention  to  the  provisions  of  law 
above  noted  and  to  the  prevailing  danger,  and  ask  that  in  the 
interests  of  your  guests,  an  attempt  be  made  to  secure  an  upland 
water  supply  for  all  domestic  purposes  -^o  that  there  may  be  no 
necessity  for  resorting  to  lake  water. 

I  would  further  recommend  that  arrangements  be  made  to  dis- 
continue the  direct  discharge  of  sewage  into  the  lake  and  that 
properly  dimensioned  sedimentation  tanks  be  constructed  on  the 
line  of  each  outfall  pipe. 

A  notice  similar  to  this  will  be  sent  to  the  other  hotels  and 
camps  on  the  lake  as  the  Department  wishes  to  give  you  every 
opportunity  to  comply  with  these  recommendations  before  the 
opening  of  your  next  season.  T  feel,  however,  that  should  any  of 
these  hotels  fail  to  make  a  proper  revision  of  the  water  supply 
system  and  the  sewage  discharge  pipes,  that  the  Department  will 
feel  obliged  to  call  the  attention  of  the  public  to  the  danger  of 
patronizing  hotels  making  such  indifferent  sanitary  arrangements 
for  the  protection  of  their  guests. 

Your  attention  is  therefore  directed  to  this  matter  in  order 
that  you  may  have  ample  opportunity  to  make  the  necessary 
changes  and  I  should  be  glad  to  hear  from  you  as  to  what  action 
you  propose  to  take  with  reference  to  the  matter. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 
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HAMPTON 

Pollution  of  Po!tltney  Eiveb 

Albany,  N.  Y.,  October  17,  1907. 

Theodore  Hokton,  Chief  Engineer,  State  Department  of  He^Hth, 
Albany,  N.  Y. 

Dear  Sir  : —  I  beg  to  submit  the  following  report  of  my  investi- 
gation of  the  pollution  of  the  Poultney  river,  undertaken  at  the 
request  of  Commissioner  Porter,  in  response  to  a  petition  from 
T.  J).  Southworth  of  the  to^vn  of  Hampton,  N".  Y.  Appeal  was 
made  to  the  Department  for  aid  in  preventing  the  pollution  of  the 
Poultney  river  by  the  discharge  of  sewage  from  the  village  of 
Poultney,  Vermont. 

On  April  10,  1907,  Mr.  Southworth  submitted  to  the  Depart- 
ment a  statement  of  the  conditions  which  called  forth  his  appeal. 
After  the  matter  had  been  taken  up  by  this  Department  with  the 
health  authorities  of  the  State  of  Vermont,  Mr.  Southworth  again 
wrote  to  the  Department  on  August  13th,  remarking  on  the  low 
stage  of  water  in  the  river  and  the  filthy  conditions  occasioned 
by  the  sewage  discharge. 

The  investigation  was  made  on  August  26th  and  27th,  and  whs 
undertaken  for  the  twofold  purpose  of  making  a  sanitary  inspec- 
tion of  the  entire  Poultney  river  watershed  with  relation  to  stream 
pollution  and  of  examining  into  the  complaint  of  Mr.  Southworth. 

A  statement  of  the  general  sanitary  condition  of  the  watershed, 
including  a  description  of  the  river,  the  amount  of  pollution  re- 
ceived by  the  river,  the  flow  etc.,  will  first  be  made,  after  which 
the  specific  instance  of  pollution  caused  by  the  discharge  of  sew- 
age from  Poultney,  Vennont,  will  be  taken  up. 

The  Poultney  river  rises  in  the  town  of  Tinmouth,  Rutland 
county,  Vermont,  and  flows  easterly  for  a  distance  of  fourteen 
miles  to  the  village  of  Poultney.  From  Poultney,  the  direction 
of  flow  is  northerly  for  eleven  mih^s,  passing  through  the  village 
of  Fairhaven  alxnit  two  mile^s  to  the  westward,  where  it  is  joined 
by  C'astleton  river  and  continuing  northward  as  far  as  Carver 
Falls,   where   the   river  takes   an   abrupt   turn   to  the  westward. 
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flowing  in  this  direction  for  four  and  one-half  miles.  Its  general 
direction  is  then  southwesterly  for  five  and  one-half  miles  to  East 
bay  of  Lake  Champlain,  near  the  northerly  limits  of  Whitehall. 

From  Poultney  to  Lake  Champlain,  the  river  forms  the  bound- 
ary line  between  the  States  of  New  York  and  Vermont.  Thia 
boundary  line  was  established  in  1790  as  follows: 

"  Beginning  at  the  northwest  corner  of  the  State  of  Massa- 
chusetts, thence  westward  along  the  south  boundary  of  Pownal 
to  the  southwest  comer  thereof,  thence  northerly  along  the  western 
boundary  of  the  townships,  of  Pownal,  Bennington,  Shaftsbury, 
Arlington,  Sandgate,  Eupert,  Wawlet,  Wells  and  Poultney,  as  the 
said  townships  are  now  held  or  possessed,  to  the  river  commonly 
called  Poultney  river,  thence  down  the  same  to  the  middle  of  the 
deepest  channel  thereof  to  East  Bay,  thence  through  the  middle 
of  the  deepest  channel  of  East  Bay  and  the  waters  thereof,  to 
where  the  same  conmiunicate  with  Lake  Champlain,  thence 
through  the  middle  of  the  deepest  channel  of  Lake  Champlain  to 
the  eastward  of  the  islands  called  the  Four  Brothers,  and  the  westr 
ward  of  the  islands  called  the  Grand  Isle  and  Long  Isle  or  the 
Two  Heroes,  and  to  the  westward  of  the  Isle  of  La  Mott  to  the 
forty-fifth  degree  of  north  latitude." 

The  character  of  the  watershed  is  that  of  a  farming  and  quarry- 
ing country,  and  the  valleys  are  fairly  well  cleared,  while  the 
steeper  hills  and  mountainous  regions  are  well  covered  with 
forests.  The  drainage  area  of  the  Poultney  river  above  the  village 
of  Poultney  is  about  thirty  square  miles,  and  the  drainage  area 
at  the  mouth  of  the  river  is  270  square  miles. 

The  population  on  the  watershed  is  rather  sparse,  and,  there- 
fore, in  a  consideration  of  the  pollution  of  the  river,  it  is  neces- 
sary to  list  the  population  of  the  villages  only  on  the  watershed. 
These  villages  are  here  named : 

On  the  Poultney  river:  Middletown  Springs,  Vt.,  population 
500;  East  Poultney,  Vt.,  population  300;  Poultney,  Vt.,  popu- 
lation 2,000 ;  Hampton,  N.  Y.,  small  hamlet. 

On  the  Castleton  river  which  is  the  only  important  tributary 
of  the  Poultney  river,  are  located  the  villages  of: 

Castleton,  Vt.,  population  700;  Hydeville,  Vt.,  small  hamlet; 
Fair  Haven,  Vt,  population  3,000. 
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In  a  discusfiion  of  the  pollution  of  the  rivers,  two  classes  of 
wastes  are  to  be  considered : 

First. —  With  respect  to  manufacturing  wastes,  it  may  be  said 
that  from  a  sanitary  standpoint  this  class  of  waste  may  be  dis- 
regarded in  the  case  of  the  Poultney  river,  since  the  only  con- 
siderable waste  from  manufacturing  is  that  derived  from  the 
twelve  or  fifteen  slate  mills  locatt^d  on  the  river  and  its  tributaries. 
The  discharge  from  those  mills  consists  of  ground  slate  and  sand 
used  in  grinding  the  slate  for  commercial  purposes. 

Second. —  In  respect  to  sewage  pollution,  a  description  of  the 
conditions  of  pollution  at  each  of  the  villages  above-mentioned 
will  be  given : 

Middletown  Springs 

The  population  of  this  place  is  500.  It  was  learned  from  re- 
liable authority  that  no  sewers  discharged  into  the  Poultney  river 
in  this  village. 

East  Poultney 

From  an  investigation  of  the  conditions  at  East  Poultney  and 
a  conference  with  members  of  the  board  of  health,  it  was  IcamcHl 
that  no  sewers  discharged  into  the  river  at  East  Poultney.  The 
condition  of  the  stream  below  East  Poultney  bore  out  the  above 
statement,  since  no  visible  evidence  whatever  of  sewage  pollution 
of  the  river  could  be  discerned. 

Poultney 

At  the  village  of  Poultney  there  are  at  present  two  sewer  outlets 
serving  approximately  400  people.  The  one  in  the  rear  of  the 
Troy  Conference  Academy  has  been  in  use  for  some  time  as  a 
private  scnver,  but  it  is  understood  that  this  sewer  is  to  be  taken 
over  by  the  village.  The  general  sewer  system  was  constnicted 
during  the  fall  of  190G,  but  connections  were  not  generally  made 
until  the  spring  of  1007.  The  population  of  Poultney,  including 
130  at  the  Troy  Conference  Academy,  is  about  2,000. 

Castleton 

The  village  of  Castleton  on  the  Castleton  river  has  no  sewer 
system  and  no  sewage  is  discharged  directly  into  the  river.     The 
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populatiou  is  COO,  and  in  addition  tlierc  are  100  persons  at  the 
State  Isormal  Scho(d  when  in  session.  The  sewage  from  this 
school  is  discharged  into  a  cesspool  some  distance  from  the  river. 

Hydeville 

This  is  a  small* hamlet  and  does  not  contribute  any  pollution 
to  ilie  river. 

Bomoseen  Lake 

Just  below  Hydeville,  the  outlet  of  Lake  Bomoseen  joins  Castle* 
ton  river.  Around  the  shores  of  this  lake,  there  are  located  five 
or  six  hotels,  having  a  guest  capacity  of  from  50  to  250,  and  125 
cottages.  Practically  all  of  the  hotels  and  cottages  have  inside 
closets  and  discharge  sewage  into  the  lake,  the  water  supply  being 
derived  from  springs  and  wells  on  the  hillsides  to  the  rear  of  the 
hotels  and  cottages.  It  is  estimated  that  sewage  from  1,200  per- 
sons is  discharged  into  the  lake  during  the  summer  season.  It 
was  stated  by  Dr.  E.  R.  Clark  of  Castleton,  health  officer  for  the 
town  of  Castleton,  that  no  complaints  have  been  received  bj  reason 
of  any  nuisance  created  by  this  sewage  discharge. 

Fair  Haven 

At  Fair  Haven  the  public  sewer  system  was  completed  in  1904, 
the  sewage  being  discharged  into  the  Castleton  river  from  three 
separate  outlets.  The  number  of  persons  ser\'ed  by  the  sewer  sys- 
tem is^about  1,500.  The  water  supply  of  Fair  Haven  is  furnished 
by  gravity  from  Inman  pond. 

Below  Fair  Haven  there  is  practically  no  pollution  added  to 
the  stream. 

The  summer  flow  of  the  Poultney  river  at  Hampton,  just  below 
Poultney,  on  the  basis  of  0.2  sec.  feet  per  square  mile  of 
drainage  area  is  about  six  cubic  feet  per  second.  A  rough  gaug- 
ing of  the  stream  at  this  point  at  the  time  of  the  inspection  gave 
a  flow  amounting  to  less  than  0.1  sec.  feet  per  square  mile.  At 
the  mouth  of  the  river,  with  a  drainage  area  of  270  square  miles, 
on  a  basis  of  0 . 2  sec.  feet  per  square  mile,  the  flow  would  be  fifty- 
four  cubic  feet  per  second.  At  Carver  Falls,  a  water  power  elec- 
tric lifting  plant  has  been  in  operation  for  several  years. 
Gkngings  of  the  dry  weather  flow  made  by  the  water  power  com.- 
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pany  substantiate  the  above  basis  assumed  of  0.2  sec.  feet  per 
square  mile  for  the  summer  flow  of  the  river. 

The  present  daily  sewage  contribution  to  the  Poultney  river, 
on  the  basis  of  100  gallons  per  person  served  by  sewage  discharg- 
ing into  the  river  and  tributaries  is  as  follows : 

At  Poultney 40,000  gallons 

At  mouth 310,000  gallons 

On  the  basis  of  summer  flow  above  stated,  at  a  point  below  the 
main  sewer  outlet  from  Poultney,  this  will  give  a  flow  of  fifteen 
cubic  feet  per  second  per  1,000  persons  served  by  sewers  discharg- 
ing into  the  river,  and  a  summer  flow  at  the  mouth  of  the  river  of 
seventeen  cubic  feet  per  second  per  1,000  persons  served  by  sewers 
discharging  into  the  river  and  tributaries. 

Under  ordinary  conditions,  if  a  dry  weather  flow  of  0.2  of  a 
cubic  feet  per  second  per  square  mile  of  drainage  area  be  assumed 
as  the  yield  from  the  watershed  above  Poultney,  and  if  the  num- 
ber of  sewer  connections  in  Poultney  were  not  to  be  increased,  the 
stream  would  not  be  considered  by  sanitary  standards  to  be  grossly 
polluted  or  to  be  in  immediate  danger  of  gross  pollution;  but  as 
stated  above,  the  flow  was  less  than  0.1  second  feet  at  the  time  of 
the  ins])ection,  and  the  result  of  the  sewage  discharge  was  to  create 
a  decided  nuisance. 

Considering  now  the  pollution  of  the  Poultney  river  as  eflFecting 
tli(»  property  and  riparian  rights  of  the  complainant: 

The  property  of  Mr.  Southworth  is  located  mainly  on  tfte  west 
bank  of  the  Poultney  river  in  the  town  of  Hampton,  about  one 
mile  from  the  village  of  Poultney,  and  consists  of  a  dairy  farm 
of  about  250  acres.  Thirty  or  forty  acres  of  the  farm,  through 
which  the  Poultney  river  flows,  are  used  as  a  night  pasture  for 
stock. 

The  main  outlet  sewer  of  the  Poultney  sewer  system  discharges 
into  the  river  at  a  point  several  hundred  feet  down  stream  from 
the  upstream  limit  of  the  property. 

With  respect  to  the  pollution  of  the  river  occurring  at  the  prop- 
erty of  the  complainant,  it  was  observed  that,  although  the  amount 
of  the  discharge  from  the  sewer  outlets  at  the  time  of  the  inspec- 
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tion  was  comparatively  small,  the  stream  was  very  badly  polluted 
and  gave  off  offensive  odors. 

It  was  stated  by  Mr.  Southworth  that  his  cattle  refused  to  drink 
the  water  in  the  stream.  Especially  below  the  point  of  discharge 
of  the  main  trunk  sewer,  the  water  was  discolored  and  rank  sewage 
growths  appeared  on  the  bed  of  the  stream  for  a  half  mile  or  more 
below  the  sewer  outlet.  As  noted  above,  the  flow  in  the  river  was 
very  low  at  the  time  of  inspection,  being  probably  not  over  three 
cubic  feet  per  second,  but  it  should  be  borne  in  mind  that  while 
such  a  low  stage  of  the  river  may  not  occur  every  season  or  for 
protracted  periods,  the  sewage  discharge  from  the  village  of 
Poultney  is  very  likely  to  be  increased  three  or  four  times  in 
amount  within  a  few  years.  .  In  any  event,  since  the  dry  weather 
flow  of  the  stream  during  any  season  is  not  likely  to  be  more  than 
double  that  noted,  a  nuisance  will  continually  result,  during  the 
summer  months,  from  the  discharge  of  raw  sewage  from  Poultney 
into  the  Poultney  river  until  such  time  as  treatment  or  reduction 
of  this  sewage  is  effected  before  its  final  discharge  into  the  stream. 

Summarizing  the  conclusions  reached  during  the  investigation, 
it  may  be  said : 

1.  That  the  present  pollution  of  the  Poultney  river,  except 
that  existing  near  the  village  of  Poultney,  does  not  constitute  a 
nuisance  in  view  of  the  fact  that  no  public  water  supplies  are  de- 
rived from  the  river,  although  if  the  amount  of  sewage  discharged 
into  the  river  were  to  be  increased,  say  100  per  cent.,  a  condition 
of  nuisance  would  probably  result  irrespective  of  the  question  of 
water  supply. 

2.  That  the  Poultnev  river  immediatelv  below  the  outfall 
sewers  from  the  village  of  Poultney,  is,  by  reason  of  the  discharge 
of  raw  sewage  from  the  village  of  Poultney,  polluted  to  such  an 
extent  as  to  cause  a  nuisance  and  to  result  in  injury  to  the  prop- 
erty and  impairment  of  the  riparian  rights  of  the  complainant. 

Eespectfully  submitted, 

H.  B.  CLEVELAND, 

Assistant  Engineer 
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Albany,  N.  Y.,  November  27,  1907. 

Hon.  William  S.  Jackson,  Attomey-Oenerdl,  Albany,  N.  Y. 

Dear  Sib: — An  appeal  has  been  made  to  this  Department  by 
Mr.  T.  D.  Southworth  of  the  town  of  Hampton,  for  aid  in  pre- 
venting the  pollution  of  the  Poultney  river  by  sewage  from  the 
village  of  Poultney,  Vt. 

We  have  given  the  complaint  of  Mr.  Southworth  careful  con- 
sideration and  made  a  careful  investigation  and  sanitary  inspec- 
tion of  the  Poultney  watershed.  I  b^  to  enclose  you  herewith 
a  copy  of  the  report  of  our  sanitary  engineer  covering  the  matter 
thoroughly. 

The  complaint  of  Mr.  Southworth,  who  is  a  riparian  owner  in 
the  town  of  Hampton  and  the  county  of  Washington,  signed  by  a 
number  of  other  residents  and  riparian  owners  on  the  Poultney 
river,  alleges  that  the  Poultney  river  is  a  boundary  line  between 
the  town  of  Hampton,  N.  Y.,  and  the  village  of  Poultney,  Vt., 
and  runs  through  and  along  the  property  of  the  said  petitioner 
for  a  distance  of  more  than  half  a  mile.  The  water  of  the 
Poultney  river  has  always  been  used  by  these  riparian  owners  for 
their  domestic  animals  and  for  household  uses. 

The  village  of  Poultney  has  prepared  plans  for  a  system  of 
sewers  and  has  proceeded  to  construct  the  same,  the  main  outfall 
of  which  discharges  into  the  river  at  a  point  about  opposite  the 
property  of  Mr.  Southworth.  It  appears  from  the  report  of  our 
engineer  that  the  Poultney  river  immediately  below  the  outfall 
sewers  from  the  village  of  Poultney  is,  by  reason  of  the  discharge 
of  raw  sewage  from  the  village  of  Poultney,  polluted  to  such  an 
extent  as  to  cause  a  nuisance  and  to  result  in  injury  to  the  prop- 
erty and  impainnent  of  the  riparian  rights  of  the  complainant. 

This  Department  communicated  with  the  State  Board  of  Health 
of  Vermont,  asking  if  any  permission  had  been  given  by  that 
Board  for  construction  of  this  sewer  system  discharging  into  the 
Poultney  river,  and  I  am  advised  by  them  that  they  were  informed 
l)v  the  At tornev-Gf -nigral  of  the  State  that  legislation  in  the  State 
upon  the  snl)je<*t  of  pollution  of  streams  was  not  broad  enough  to 
authorize  the  Board  to  prohibit  the  pollution  of  streams  that  are 
not  used  as  sources  of  domestic  water  supply  in  that  state,  or  to 
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prevent  the  pollution  of  streams  running  into  another  state.    They 
are  therefore  unable  to  aid  us  in  the  work. 

The  appeal  of  the  riparian  owners  along  the  Poultney  river  has 
been  made  to  this  Department  in  the  belief  that  we  would  have 
some  authority  to  remedy  the  existing  conditions.  I  therefore 
b^  you  to  advise  me  if  there  is  any  action  that  this  Department 
can  take  to  restrain  the  village  of  Poultney  from  continuing  this 
discharge  of  sewage  which  apparently  constitutes  a  nuisance,  and 
if  any  action  or  proceeding  can  be  taken  by  this  Department,  I 
will  bo  glad  to  submit  to  you  such  evidence  as  may  be  necessary. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Subsequently  the  Attorney-General  advised  the  Department 
that  there  was  no  action  it  could  take  in  this  matter,  the  parties 
would  have  to  seek  redress  in  the  Vermont  courts. 


HANCOCK 

Complaints  were  received  from  the  board  of  health  of  the  vil- 
lage of  Hancock  of  the  pollution  of  a  small  brook  which  runs 
through  the  greater  length  of  the  village. 

An  inspection  was  made  and  the  following  were  suggested  as 
remedies  of  the  existing  nuisance: 

1.  By  discarding  all  the  present  sewers  and  constructing  a 
sewerage  system  for  the  village. 

2.  By  allowing  all  sewers  to  remain  except  the  creek  sewer, 
and  by  replacing  that  by  a  pipe  of  proper  size  laid  on  a  suitable 
grade. 

The  board  of  health  was  advised  to  convene  and  issue  formal 
orders  directing  that  all  connections  with  the  present  drain  laid 
in  the  bed  of  the  creek  be  discontinued  under  i)enalty  of  the  law. 
It  was  further  pointed  out  that  it  might  bo  more  feasible  for  the 
board  to  require  the  construction  and  maintenance  of  water-tight 
cesspools,  but  one  of  the  two  actions  was  strongly  advised. 
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HANNAWA  FALLS 

Portland,  Maine,  September  16,  1907. 

E.  H.  Porteb,  M.D.,  State  Commissioner  of  Health,  Albany, 
N.  Y. 

Dear  Sib  : —  I  desire  to  report  that,  in  connection  with  the 
visit  made  to  Piorcefield  on  account  of  the  complaint  made  by 
the  president  of  the  Jordan  club  at  Hollywood,  I  inspected  the 
water  works  of  the  village  of  Potsdam,  which  is  situated  on  the 
Racquette  river  about  thirty  miles  below  Hollywood  and  about 
fifty  miles  below  the  Piercefield  mill.  Between  Piercefield  and 
Potsdam  are  three  small  villages,  South  Colton,  Colton  and  Han- 
nawa  Falls,  the  latter  being  about  four  miles  upstream  from 
Potsdam.  At  Ilannawa  Falls  is  a  pulp  mill,  the  wastes  from 
which  are  added  to  the  contamination  already  present  in  the 
stream.  The  village  of  Potsdam  gets  its  water  supply  from  the 
river  pumping  into  a  reservoir  for  pressure.  The  quality  of  the 
supply  is  very  poor,  the  water  being  highly  colored  and  contain- 
ing largo  quantities  of  the  slimy,  mucilaginous  fiibre.  I  recom- 
mend that  if  any  general  action  is  taken  by  authority  of  the 
Stat<',  tending  to  decrease  the  direct  discharge  of  pulp  mill  refuse 
into  the  waters  of  the  State,  that  such  action  include  the  mill  at 
Hannawa  FalU,  particularlv  in  reference  to  the  discharge  of  fibre 
and  that  a  personal  letter  be  written  at  once  to  Hannawa  Falls 
Water  Power  Company  with  a  view  of  enlisting  their  co-operation 
in  the  matter  of  keeping  such  fibre  out  of  the  stream  by  a  series 
of  adequate  screens. 

Yours  respectfully, 

HENRY  K  OQ-DEN, 

Acting  Consulting  Engineer 


Albany,  IST,  Y.,  September  25,  1907. 
Hanxawa    Falls    Watkr   Power   Company,   Hannawa  Falls, 

Gkntlkmkn: — One  of  our  sanitary  engineers  recently  com- 
pleted an  inftp(»<*ti()u  of  sanitary  conditions  along  the  Racquette 
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river  and  he  advisee  me  that  your  sulphite  pulp  mill  at  Hamiawa 
Falls  adds  its  wastes  to  the  contamination  already  present  in  the 
stream. 

As  you  are  probably  aware,  the  village  of  Potsdam  gets  its 
water  supply  from  the  river,  pumping  into  a  reservoir  for  the 
pressure.  The  quality  of  the  supply  is  very  poor,  the  water  being 
highly  colored  and  containing  large  quantities  of  the  slimy,  mu- 
cilaginous fibre. 

You  may  have  heard  that  the  Department  is  investigating  the 
subject  of  the  discharge  of  refuse  from  sulphite  pulp  mills  into  the 
waters  of  this  State,  under  an  order  of  the  Grovemor,  and  that 
it  is  very  probable  that  some  action  will  be  taken  by  the  State 
looking  toward  the  elimination  of  these  wastes  in  such  waters. 

Before  undertaking  any  action  of  any  kind  against  your  mill, 
I  am  writing  you  with  a  view  of  enlisting  your  co-operation  in 
the  matter  of  keeping  the  fibre  out  of  the  stream  by  a  series  of 
adequate  screens. 

I  understand  that  by  the  construction  of  such  screens  a  very 
large  amount  of  the  fibre  which  at  present  goes  into  the  stream 
can  be  retained.  I  would  be  glad  to  hear  from  you  as  to  what 
action  your  company  would  be  willing  to  take  voluntarily  in  this 
matter. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health. 


Potsdam,  N.  Y.,  October  4,  1907. 
Dr.  EroENE  H.  Porter,  Department  of  Health,  Alba^iy,  N,  Y.: 

My  Dear  Dr.  Porter  : —  I  have  your  letter  of  September 
25th  and  note  contents.  AYhatevor  fibre  is  wasted  is  a  dead  loss 
to  our  company.  You  may  ho  sure  that  we  are  making  every 
possible  effort  to  save  it  and  keep  it  out  of  the  water.  I  am  in 
hopes  of  perfecting  a  system  to  a  {wint  where  there  will  be  no 
waste  whatever,  because  every  ounce  that  goes  away  from  us  is  a 
dead  loss. 

We  discharge  no  sulphite  liquors,  or  anything  of  that  sort,  and 
the  only  thing  that  gets  away  from  us  is  a  small  quantity  of 
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ground  wood  which  our  present  system  does  not  take  up,  and  tb3-'^ 
no  other  mill  is  able  to  save. 

You  may  count  on  my  hearty  co-operation  in  any  effort  y 
may  be  making  along  the  line  you  suggest. 

Very  truly  yours, 

EDWIN  A.  MERRITT,  Jil, 

Receiver 


HARRISON 

In  the  Twenty-seventh  Annual  Report,  page  704,  reference  i 
made  to  an  investigation  of  the  pollution  of  Beaver  brook  in  the 
villages  of  Harrison  and  Rye. 

On  January  25,  1907,  the  following  permit  was  granted: 

Albany,  N.  Y.,  January  25,  1907. 

L.  E.  Pekler,  M.  D.,  Health  Officer,  Town  of  Harrison,  N.  1\ 

Dear  Sir  : —  Application  having  been  duly  made  by  tlie  town 
of  Harrison  through  its  board  of  health,  dated  January  16,  1907, 
jKrmission  is  hereby  given  the  authorities  having  charge  of  the 
sewerage  of  said  town  to  construct  a  channel  through  the  low 
marshland  cast  of  the  town  line  between  Harrison  and  Rye,  and 
to  continue  the  discharge  of  sewage  now  entering  the  tributary 
of  l^eaver  brook  traversing  said  lowland,  through  said  proposed 
channel,  for  a  j)eriod  of  one  year  from  the  date  of  issue  of  this 
{)ermit  upon  the  following  conditions: 

(ff)  That  plans  for  a  sewerage  system  for  the  portion  of  the 
towii  of  Harrison  now  including  the  village  of  Harrison  be  pre- 
])arcd  and  submitted  to  the  State  Department  of  Health  for 
approval  before  the  expiration  of  the  time  of  this  permit. 

(h)  That  if  said  plans  be  not  submitted  and  approved  by  the 
State  Department  of  Health  before  the  expiration  of  the  time  of 
this  permit,  said  permit  may  be  revoked  by  the  State  Commis- 
sionc  r  of  Health  and  the  tovm  of  Harrison  shall  thereupon  cease  to 
discharge  any  sewage  into  said  tributary  of  "Beaver  brook. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


i-Mu 
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HOLLEY 

Albany,  N.  Y.,  December  7,  1907. 

Xhicodore  Horton,  Chief  Engineer,  State  Department  of  Health, 
Albany,  N.  Y. 

1>EAR  Sir  : —  I  b<^  to  submit  herewith  the  following  report  on 
the  ix)llution  of  Spring  brook  in  Hblley,  Orleans  county,  N.  Y., 
irx  compliance  with  your  request  to  investigate  the  complaint  of 
Mrs.  Margaret  Sullivan,  received  October  22,  1907. 

In  her  letter  to  the  Department,  Mrs.  Sullivan  complains  of 
the  pollution  of  a  stream,  Spring  brook,  which  runs  in  front  of 
Wr  house  and  refers  to  it  as  a  "  filthy  sewer  "  and  says  that  she 
is  '*  unable  to  stand  the  smell ''  from  it. 

In  my  conversation  with  Mrs.  Sullivan,  she  admitted  that  con- 
ditions had  been  greatly  alleviated  by  the  construction  of  a  private 
sfwer,  along  the  west  side  of  the  street  on  which  her  house  faces, 
which  intercepts  the  drainage  from  the  houses  on  that  side  of  the 
street.    The  complaint  of  odor  from  Spring  brook  and  the  grease 
on  its  surface  was  still  maintained.     It  was  further  held  by  the 
complainant  that  she  and  her  neighbors  had  no  facilities  for  drain- 
age provided  them,  and  that  the  block  in  which  she  lives  suffered 
from  the  resulting  accumulation  of  surface  water,  kitchen  waste, 
and  ground  water. 

I  visited  the  village  of  HoUey  on  November  27th  and  the  exist- 
ing conditions  as  found  by  field  inspection  are  as  follows :  Spring 
brook  intercepts  from  Sandy  creek  a  very  small  amount  of  water 
through  a  partially  dammed  culvert  running  under  the  N.  Y.  C. 
R-  R.  fill.  It  continues  through  a  tile  drain  to  the  southern 
corner  of  the  complainant's  property  where  it  runs  in  an  open 
trvueh  for  about  300  feet  when  it  again  enters  a  stone  drain, 
turns  eastward  and  returning  to  open  trench  flows  through  the 
block  in  question  and  on  to  the  channel  of  the  old  alignment  of 
the  Erie  canal.  In  front  of  the  complainant's  house,  grease 
appeared  on  the  water  and  there  was  a  cider  odor  from  the  brook. 
There  is  a  cider  mill  about  1,000  feet  west  from  the  complainant's 
house  and  a  drain  was  said  by  the  foreman  of  mill  to  enter  Sandy 
creek  above  the  point  of  the  interception  of  water  by  Spring  brook. 
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In  the  evening  there  is  this  slight  odor  arising  undoubtedly  from 
the  stream  in  front  of  Mrs.  Sullivan's  house,  but  when  the  mill 
is  operating  it  is  lost  in  the  odor  in  the  air  coming  from  the  same 
source.  I  could  find  no  house  laterals  discharging  into  Spring 
brook,  though  they  may  have  existed  previous  to  the  construction 
of  the  private  sewer  referred  to  above. 

As  far  as  could  be  ascertained  there  is  no  use  made  of  Spring 
brook  at  the  present  time.  The  village  of  HoUey  has  a  water 
supply  and  the  flow  of  the  brook  is  imappreciable  as  a  feeder  to 
the  canal.  Except  for  the  present  interception  of  Spring  brook, 
the  water  would  take  the  course  of  Sandy  creek. 

As  to  the  further  complaint  as  to  no  facilities  for  drainage,  I 
found  that  the  complainant's  yard  was  about  seven  feet  below  the 
road  in  front  of  her  house  and  the  sewer  there  could  be  of  no 
help  to  her.  The  complainant  and  her  neighbors  are  draining 
their  cellars  and  kitchen  wastes  in  open  ditches  either  across  the 
road  or  to  lower  ground  in  the  same  block,  leaving  the  surface 
marshy  and  in  many  places  filthy. 

The  original  complaint  of  Mrs.  Sullivan  has  already  been  reme- 
died by  the  private  sewer,  completed  this  fall,  running  in  the 
street  on  which  she  fronts.  Any  further  complaint  may  be 
guarded  against  by  the  complete  damming  of  the  culvert  at  the 
head  of  Spring  brook.  Unless  the  existence  of  this  stream  has 
some  legal  aspei»t  in  connection  with  the  canal  or  otherwise,  there 
is  now  no  appawnt  reason  for  its  continuance. 

The  further  lu  ed  of  drainage  facilities  may  be  supplied  by  the 
construction  of  a  sewc^^r,  starting  near  the  center  of  the  block  in 
which  Mrs.  Sullivan  lives,  running  eastward  to  easterly  bounding 
street,  southerly  down  this  street  and  continuing  to  the  ravine  of 
Sandv  creek. 

Plans  for  a  complete  sewerage  system  and  disposal  plant  wen^ 
made  bv  i!r.  Greorge  Tiaftt»r,  consulting  engineer  for  the  village, 
and  ap})roved  by  this  Department  in  1890.  These  plans  provide 
for  the  demands  of  the  block  in  question  by  such  a  sewer  as 
d<  scribe  d  al>ove  but  they  have  not  as  yet  been  executed.  Further- 
more the  existing  sowers  have  been  constnicted  contrary  to  the 
aforesaid  plan*?,  the  grades  revised  and  alignment  changed.  If 
th<'  sewer  built  last  sunim;  r  had  been  constructed  according  to 
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Mr.  Rafter's  plans,  it  would  have  turned  to  run  south  of  Mrs. 
Sullivan's  house  and  dropped  to  an  elevation  that  would  have 
made  a  house  lateral  possible  for  her. 

Furthermore,  within  a  few  years,  the  disposal  plant  will  prob- 
ably have  to  be  built,  and  other  extensions  of  the  sewerage  system 
made  at  random,  will  complicate  the  interception  of  the  sewage 
and  its  conveyance  to  such  a  plant. 

In  summary  of  the  foregoing,  I  conclude: 

1.  That  the  original  complaint  of  Mrs.  Sullivan  has  been 
remedied  by  the  private  sewer  of  late  constructed  in  the  street  on 
which  her  house  fronts. 

2.  That  further  complaint  of  the  conditions  of  Spring  brook 
may  be  obviated  by  the  discontinuance  of  the  brook,  provided 
there  is  no  legal  aspect  obtaining  in  the  case. 

3.  That  the  need  of  drainage  facilities  for  the  block  in  which 
Mrs.  Sullivan  lives,  may  be  supplied  by  the  construction  of  such 
a  sewer  as  originally  planned  for  the  block  in  the  approved  plans 
for  the  village  sewer  system. 

4.  That  further  deviation  from  these  plans  in  the  construc- 
tion of  sewers  will  complete  the  problem  of  interception  and 
sewage  treatment  which  will  soon  be  required. 

And  further,  I  beg  to  recommend: 

1.  That  Spring  brook  be  discontinued,  unless  some  use  or  legal 
reason  can  be  shown  for  its  existence. 

2-  That  the  trustees  of  the  village  construct  the  sewer  planned 
for  the  block  in  question,  and  that  in  all  future  extensions  they 
be  strongly  advised  to  rigidly  conform  to  the  existing  plans  for 
such  extensions. 

Respectfully  submitted, 

HENRY  W.  TAYLOR, 

Assistarit  Engineer 
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Albany,  N.  Y.,  December  9,  1907. 

lion.  CiiABLEs   \V.  Clougu,  President  of  the  Village,  Holley, 
N.  Y. 

Deab  Sie  : —  I  beg  to  inform  you  that  during  a  recent  inspec- 
tion by  one  of  our  engineers  in  regard  to  the  sanitary  conditions 
of  a  portion  of  your  village,  it  was  discovered  that  the  sewers  in 
the  streets  of  the  village  in  the  vicinity  of  Batavia,  Main  and 
State  streets,  have  not  been  constructed  in  accordance  with  the 
plans  originally  filed  and  approved  by  this  Department  in  April, 
1890. 

It  appears  that  the  sewer  on  Main  street,  from  Thomas  street, 
running  southerly,  has  not  followed  the  original  alignment  which, 
starting  at  Thomas,  runs  through  Main  to  Batavia,  thence  down 
Batavia  about  100  feet  and  then  crosses  private  property  to  Sandy 
Creek.  If  the  construction  of  this  sewer  had  been  carried  out  in 
accordance  with  the  original  plans,  it  woiild  have  been  possible 
for  the  property  owners  on  Batavia  street,  between  Main  and 
State  streets,  to  properly  dispose  of  their  sewage,  whereas  at  the 
present  time  no  such  sewer  is  provided  in  Batavia  street  in  ac- 
cordance with  the  original  plans,  and  the  sewer  on  Main  street  is 
too  high  for  the  purpose. 

I  wish,  therefore,  to  call  your  attention  to  the  fact  that  the 
construction  of  the  sewer  on  Main  street,  from  Thomas  street 
south,  crossing  the  N.  Y.  C.  R.  R.  and  private  property  to  Sandy 
Creek,  is  in  violation  of  the  Public  Health  Law,  and  that  no 
authority  was  given  for  this  modification  of  the  plans;  and  to 
point  out  to  you  the  serious  consequences  of  not  following  the 
original  plans  as  shown  in  the  present  case. 

I  wish,  in  addition,  to  emphasize  that  in  the  future  it  will  be 
necessary  for  you  to  comply  strictly  with  the  law  and  that  if  you 
desire  any  modifications  of  the  plans,  as  originally  approved,  it 
will  be  necessary  for  you  to  make  application  for  the  approval 
of  such  modifications  before  any  construction  is  carried  out. 

I  wish  further  to  call  your  attention  to  a  matter  in  regard  to 
the  comiplaint  recently  received  from  Mrs.  Sullivan,  of  your 
village,  in  regard  to  the  small  stream  called  Spring  Brook  which 
runs  near  or  through  her  property.     The  report  of  our  engineer, 
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who  investigated  the  complaint,  indicates  that  this  stream  is  not 
used  for  any  particular  purpose  at  the  present  time  and  that 
since  it  may  possibly  be  the  source  of  nuisance  in  the  future,  it 
would  be  well  to  cut  oflF  this  stream  entirely  unless  there  are  legal 
complications  involved  as  affecting  the  State  canal. 

It  appears  that  Sandy  Creek,  above  the  point  of  diversion  into 
Spring  Brook,  receives  some  pollution  of  an  industrial  character 
and  that  by  cutting  off  Spring  Brook  any  nuisance  arising  from 
this  pollution  would  be  removed. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.;  December  9,  1907. 
3frs.  Mabgabet  Sullivat^^,  Ilolley,  N.  Y. 

Dear  II^Iadam  : —  Replying  further  in  the  matter  of  the  nuisance 
complained  of  by  you  in  regard  to  Spring  Brook,  I  beg  to  say 
that  this  matter  has  been  carefully  investigated  by  one  of  the 
engineers  of  this  Department  and  I  am  now  in  receipt  of  his  re- 
port setting  forth  the  facts  in  regard  to  the  same. 

It  appears  from  his  report  that  your  original  complaint  in  re- 
gard to  the  odors  and  nuisance  arising  from  the  sewage  pollution 
of  this  stream  has  been  remedied  and  that  during  his  inspection 
he  found  no  evidence  that  such  insanitary  conditions  existed. 

The  report  of  our  engineer  calls  attention  to  the  fact  that  at 
the  present  time  no  particular  use  is  made  of  Spring  Brook  and 
that,  unless  this  stream  is  required  by  the  Canal  Board,  he  recom- 
mends that  it  be  cut  off  and  disused.  In  a  letter  to  the  village 
authorities  I  am  calling  their  attention  also  to  this  matter. 

In  regard  to  the  need  for  sewer  improvements,  along  your 
street,  I  b^  to  say  that  after  plans  have  been  submitted  and  ap- 
proved by  this  Department,  the  construction  of  sewers  is  a  matter 
not  under  my  jurisdiction  but  is  under  the  authority  of  the  local 
board  having  charge  of  the  construction  and  operation  of  the 
sewerage  system.  I  would,  therefore,  refer  you  to  your  local 
sewer  committee  and  suggest  that  you  take  tiie  matter  up  with 
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rheni,  securing,  so  far  as  possible,  the  co-operation  of  the  locaV 
board  of  health,  and  secure  the  construction  of  the  sewer  \i' 
question. 

Very  respectfully, 

EUGEKE  H.  PORTER, 

Commissioner  of  Health 


HUDSON  RIVER 

Albany,  N.  Y.,  October  9,  1906. 

Alec  II.  Seymour,  Esq.,  Secretary,  State  DepaHm^nt  of  Health, 
Albany,  N.  F. 

My  Dear  Mr.  Seymour  : —  I  have  been  urged  by  a  number  of 
persons,  together  with  a  rod  and  gun  club,  to  endeavor  to  stock 
several  streams  in  the  northern  portion  of  Rensselaer  county  with 
fry,  to  the  end  that  these  streams  may  give  us  the  fishing  which 
heretofore  existed. 

I  find,  however,  upon  a  cursory  examination  that  the  water  ia 
the  streams  under  consideration  is  seriously  contaminated,  so 
much  so  in  fact  that  I  doubt  as  to  whether  the  fry  would  live  in 
the  streams.  This  contamination,  I  am  confident,  is  caused  by 
the  various  nLanufacturing  plants  located  along  said  streams,  dis- 
charging sewage  and  other  waste  water  into  the  streams.  Before 
I  go  any  further  in  the  matter  of  bringing  the  question  of  stocking 
the  streams  to  the  attention  of  the  Forest,  Fish  and  Game  Com- 
mission, I  naturally  must  know  if  anything  can  be  done  to  re- 
lieve the  character  of  the  water;  I  would  like  very  much  to  know 
through  your  Department  whether  or  not  the  various  manufac- 
turing plants  situate  along  the  Hudson  river  to  the  village  of 
Schnylerville,  Saratoga  county,  also  the  concerns  located  on  the 
Hoosick  river  from  a  point  where  the  Hoosick  enters  the  Hudson 
thence  up  to  the  town  of  Hoosick,  Rensselaer  county,  have  per- 
mits from  your  Department  covering  the  discharge  of  sewage  into 
these  rivers,  also  whether  they  are  discharging  to  an  unlawful 
extent. 

The  water  in  the  Hudson  river  which  has  to  pass  nay  residence 
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in  Korth  Troy,  formerly  Lansingburg,  is  filthy  in  condition,  and 
this  summer,  owing  to  the  drought  has,   I  am  sure,  proved  a 
menace  to  the  health  of  our  community. 

If  an  oflBcer  from  your  Department  could  make  an  examination 
of    the  conditions  which  ought  to  be  improved,  by  visiting  the 
jnanufacturing  plants  in  the  territory  above  mentioned  and  re- 
ting  the  result  of  his  examination  I  am  confident  it  would 
ig  to  light  conditions  which  could  be  improved.     At  any  rate 
siioh  a  visit  to  these  plants  would  at  least  act  as  a  restraint  to  the 
f  ixrther  abuse  of  the  privileges  now  extended  by  your  Depart- 


Awaiting  your  reply,  I  remain, 

Very  truly  yours, 

F.  C.  FILLEY 


Albany,  K  Y.,  October  11,  1906. 
Xlon.  Frederick  C.  Filley,  Memher  of  Assembly,  Troy,  N.  Y. 

Deab  Sir: — I  have  yours  of  October  9th  and  note  what  you 
say  regarding  the  pollution  of  the  streams  which  it  is  desired  to 
stock  with  fish. 

There  are  undoubtedly  a  large  number  of  manufacturing  estab- 
hshments  along  the  Hudson  and  Mohawk  rivers  and  their  trib- 
utaries, discharging  sewage  and  various  forms  of  mill  waste  into 
these  waters  without  permission  from  this  Department  and  in 
direct  violation  of  the  law  relating  to  the  protection  of  the  waters 
of  this  State  from  contamination. 

This  act  was  passed  in  1903,  since  which  time  the  Department, 
with  the  limited  means  at  its  disposal  for  work  of  this  kind,  has 
been  endeavoring,  so  far  as  possible,  to  prevent  any  further  pol- 
lution of  the  waters  of  this  State,  more  particularly  those  waters 
used  as  potable  water  supplies  by  various  municipalities,  and  this 
question  involves  not  only  the  prevention  of  the  discharge  from 
cities  but  also  the  control  of  the  large  manufacturing  establish- 
ments many  of  which  discharge  chemicals  and  other  injurious 
substances  into  our  rivers. 
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You  can  readily  understand  that  questions  of  this  character 
involve  considerable  study  and  that  there  is  a  large  amount  of 
work  involved  in  making  a  careful  and  thorough  inspection  of  a 
stream  in  order  to  note  carefully  the  amount  and  nature  of  the 
refuse  which  it  receives. 

The  conditions  of  which  you  complain  will  receive  our  careful 
consideration  and  one  of  our  inspectors  will  in  a  short  time  make 
a  careful  examination  of  the  conditons  and  you  may  be  sure  that 
this  Department  will  do  all  that  lies  in  its  power  to  prevent  any 
further  serious  contamination  of  the  water.  I  will  be  glad  to 
take  the  matter  up  with  you  as  soon  as  the  report  of  the  conditions 
there  is  received,  and  to  go  over  it  with  you  carefully  should  you 
so  desire. 

Very  truly  yours, 

A.  H.  SEYMOUR, 

Secretary 


In  accordance  with  the  foregoing  an  investigation  of  the  pollu- 
tion of  the  Upper  Hudson  river  and  tributaries  was  made  by 
Mr.  H.  B.  Cleveland,  Assistant  Sanitary  Engineer,  between  Jfo- 
vembcr  8  and  December  15,  1906. 

Information  collected  at  that  time  was  incorporated  in  the 
report  on  the  pollution  of  the  Upper  Hudson  made  to  Governor 
Hughes  ill  accordance  with  an  executive  order  dated  May  17, 
1907,  and  published  elsewhere  in  this  volume. 

Following  is  the  letter  of  transmittal  directed  to  Hon.  ¥,  C. 
Filley,  accompanying  the  report  of  the  earlier  investigation. 


Albany,  N.  Y.,  April  8,  1907. 

Hon.  Fkkdkku'k  ('.  Filij-:v,  Mcrnhrr  of  Assembly,  Albany,  N.  Y. 

Deau  Sin:--!  iiicL^sc  herewith  a  report  upon  an  investigation 
of  the  ])()lliiti(>n  of  the  Upper  Hudson  and  Hoosick  rivers,  which 
has  just  been  coin|)lc*t(Ml  l)v  our  Division  of  Sanitary  Engineering, 

in  acconhnice  with  the  roniu  st  containc^l  in  vour  letter  of  October 

I  t.-  ■ 

9,  1900. 
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I  regret  exceedingly  that  this  investigation  and  report  have  not 
been  completed  and  transmitted  to  you  at  an  earlier  date.  You 
will  readily  understand,  however,  that  with  questions  of  this  char- 
acter not  only  is  a  large  amount  of  detail  work  involved,  but  con- 
siderable field  work  of  a  time-consuming  nature.  It  has  also 
happened  that  during  the  past  season  there  has  been  an  unusually 
large  amount  of  regular  and  special  work  of  a  pressing  nature 
that  has  occupied  the  attention  of  the  Sanitary  Engineering 
Division. 

Before  your  request  was  made  to  me  last  October,  the  Sanitary 
Engineering  Division  had  under  way  investigations  similar  to  the 
present  one,  covering  the  watersheds  of  the  Oswego  and  Susque- 
hanna rivers.  A  similar  investigation  for  the  watershed  of  the 
Hudson  river  was  at  that  time  contemplated,  and  it  is  still  my 
purpose  to  extend  the  studies  now  partially  completed  for  this 
watershed,  as  embodied  in  the  accompanying  report,  to  include 
the  entire  drainage  basin  of  the  Hudson  river.  The  inclosed 
report,  then,  while  not  a  complete  one  as  to  extent  of  territory, 
has,  I  believe,  been  carried  out  in  sufficient  detail  to  serve  your 
purposes.  It  will,  in  fact,  eventually  form  a  part  of  the  final 
report  for  the  entire  Hudson  river  basin. 

The  report  is,  of  necessity,  essentially  statistical.  It  gives  both 
in  detail  and  in  summarized  form  the  character  and  amounts  of 
pollution  that  enter  the  Hudson  and  Hoasiek  rivers.  In  addition 
to  the  pollution  by  industrial  plants,  there  is  also  given  a  com- 
parison of  the  municipal  or  domestic  sewage  that  is  discharged 
into  these  sewers  at  various  points  along  the  Hudson  river  above 
its  junction  with  the  Mohawk  river. 

Of  the  industrial  plants  that  now  discharge  their  wastes  into 

these  rivers,  many  have  not  complied  with  the  1903  act,  which 

required  that  reports  be  filed  with  the  Department  within  sixty 

dajs  from  the  date  of  the  passage  of  the  act.      Many  of  these 

plants  were  in  existence,  however,  prior  to  the  passage  of  this  act, 

and  were,  therefore,  exempt  from  the  provisions  thereof.      Some, 

however,  have  been  established  since  the  passage  of  this  act,  and 

since  these  are  the  principal  violators  especial  attention  has  been 

and  is  being  taken  with  regard  to  them. 

With  the  limited  means  and  engineering  force  that  has  been 


348  Twenty-eighth  Annual  Report  of  the 

available  for  making  investigations  of  this  natures-it  has  been 
diflScult,  if  not  practically  impossible,  to  secure  a  list  of  the 
industrial  plants  that  are  violating  the  1903  law.  This  work 
has  been  well  started,  however,  since  the  reorganization  of  the 
Sanitary  Engineering  Division  last  year,  and  it  is  now  hoped,  if 
the  additional  appropriation  asked  from  the  present  Legislature 
for  this  important  branch  of  the  Health  Department  is  made 
available,  that  greater  progress  will  be  made  in  not  only  locating 
but  prosecuting  these  violations. 

Only  recently  have  general  notices  been  sent  to  a  large  number 
of  municipalities  and  industrial  establishments  calling  for  reports, 
as  required  by  the  1903  law.  It  is,  in  fact,  my  intention  to  fol- 
low these  up  with  others  as  fast  as  systematic  inspections  can  be 
made  -to  reveal  these  violations. 

Unfortunately  the  statutes,  with  respect  to  pollution,  and  more 
especially  that  of  industrial  pollution,  although  imposing  certain 
duties  upon  the  Health  Commissioner,  and  certain  powers  of 
preventing  pollution  subsequent  to  1903,  do  not  carry  with  them 
executive  authority  to  enable  him  to  peremptorily  remove  pollu- 
tion that  existed  prior  to  the  passage  of  this  act.  This  peremptory 
authority  should,  of  course,  properly  be  vested  in  the  State  Health 
Commissioner,  but  without  it  he  must,  in  cases  of  pollution  that 
existed  prior  to  1903,  rely  upon  powers  of  an  educational  or 
persuasive  character.  This  power,  I  can  assure  you,  will  be 
exerted  in  the  ca^e  of  the  Hudson  and  Hoosick  rivers.  It  can,  of 
course,  be  more  effectively  done  when  the  present  investigation 
of  the  entire  Hudson  has  been  covered  and  a  definite  policy  and 
line  of  action  has  been  decided  upon. 

In  the  meantime  I  hope  that  the  present  investigation  and 
report  will  be  of  assistance  to  you.  If  there  are  any  points 
referred  to  in  the  report  that  I  can  further  explain  to  you,  or  any 
additional  information  that  I  can  give  you  in  this  matter,  I  should 
be  pleased  to  do  so. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 
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LAKE  GEORGE 

Albany,  N.  Y.,  August  9,  1907. 

Hon.  W.  S.  Jackson,  Attorney-General,  Albany,  N.  Y. 

Deab  Sib: — During  this  year  this  Department  has  been  en- 
gaged in  the  investigation  of  the  conditions  at  certain  summer 
resorts,  etc.,  and  in  this  investigation  the  conditions  of  Lake 
George  have  received  considerable  attention.  During  the  visits 
of  our  inspectors  to  the  various  resorts  on  Lake  Greorge,  complaints 
have  been  received  with  reference  to  the  steamboats  on  the  lake, 
dumping  ashes  and  discharging  their  refuse,  sewage,  etc.,  into 
the  waters  of  the  lake.  We  have,  therefore,  included  this  subject 
in  our  investigation  and  have  confirmed  these  complaints. 

Up  to  a  short  time  ago,  the  steamboats  discharged  their  ashes, 
sewage,  etc.,  directly  into  the  lake,  but  I  have  been  advised  — 
though  not  officially  —  that  a  number  of  indictments  have  been 
A)und  against  the  Lake  George  Steamboat  Company  for  dumping 
^shes  and  sweepings  into  the  lake  and  that  they  have  since  in- 
stalled a  method  whereby  they  have  discontinued  this  practice. 
X^'here  is  no  doubt,  however,  that  the  sewage  from  the  boats  oper- 
'^ted  by  the  Lake  George  Stearaiboat  Company,  viz.,  the  Horicon, 
^Sagamore,  etc.,  is  discharged  from  these  boats  directly  into  the 
i  «ke  and  that  they  carry  a  very  large  number  of  passengers  during 
^le  season.     I  took  this  matter  up  directly  with  the  Lake  George 
Steamboat  Company,  which  has  its  general  offices  at  Burlington, 
A^t.,  and  have  been  in  correspondence  with  them  with  reference 
to  discontinuing  the  discharge  of  this  sewage.     They  have  advised 
Xne  that  the  matter  is  receiving  some  consideration,  but,  failing 
to  receive  any  assurance  from  them  that  they  propose  to  even 
l)egin  experiments  as  to  the  best  manner  of  abating  the  condition, 
I  am  placing  this  matter  in  your  hands  for  attention. 

The  waters  of  Lake  Gt^orge  are  used  as  potable  water  supply 
by  a  large  number  of  people  during  the  season  and  should  be  pre- 
served as  far  as  possible  in  their  natural  purity.  The  discharge 
of  sewage  from  these  boats  is  undoubtedly  a  direct  violation  of 
section  52  of  chapter  592  of  the  Laws  of  1897,  as  amended  by 
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chapter  378  of  the  Laws  of  1901,  which  provides  as  foUo^^^^ 
'^  Xo  person  or  persons  shall  drain,  deposit  or  cast  any  de 
animal,  carrion,  offal,  excrement  or  garbage  or  other  putrid 
offensive  matter  in  the  waters  of  Lake  George."  As  the  practi 
of  the  Lake  George  Steamboat  Company  is  evidently  a  direct 
lation  of  the  provision  of  law  referred  to,  the  matter  is  respec 
fully  referred  to  you  for  your  consideration  and  such  action  a  ^ 
may  appear  to  be  necessary.  The  Department  is  prepared  tdJ 
furnish  you  with  the  evidence  of  our  inspectors,  showing  that  thcE* 
sewage  is  discharged  directly  into  the  lake,  or  we  will  procure  any^ 
additional  evidence  that  you  may  desire,  and  I  will  be  glad  tc^ 
furnish  you  with  copies  of  all  the  correspondence  if  you  require* 
them. 

Very  respectfully, 

EUGENE  H.  PORTEE, 

Commissioner  of  Health 


Albany,  N.  Y.,  AugiLst  13,  1907. 

Hon.   Eugene   H.   Poeteb,   Commissioner  of  Health,   Albany, 

N.  Y. 

Dear  Sie: — Replying  to  yours  of  the  9th  inst..  In  re  Lake 
George  Navigation  Company:  You  state  that  the  above  com- 
pany is  permitting  offal,  excrement,  etc.,  to  be  discharged  from 
its  passenger  boats  which  ply  on  Lake  George  and  you  request 
this  Department  to  take  such  action  as  may  be  proper,  and  you 
refer  to  section  52  of  the  Navigation  Law,  as  amended  by  chapter 
378  of  the  Laws  of  1901.     The  above  section  reads  as  follows: 

'*  No  person  or  persons  shall  drain,  deposit  or  cast  any  dead 
animal,  carrion,  offal,  excrement,  garbage  or  other  putrid  or 
offf^nsive  matter  in  the  waters  of  Lake  (Jeorge  or  Schroon  lake 
in  this  state;  or  moor  or  store  logs  or  rafts  in  any  bay  or  inlet  to 
such  lakes.  This  section  shall  not  be  construed  to  prevent  the 
deposit  of  the  usual  waste  or  drainage  from  factories,  or  the 
storage  of  logs  or  rafts  by  adjacent  owners  in  front  of  their  own 
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uplands,  or  the  rafting  or  floating  of  logs  through  Schroon  lake 
in  the  usual  manner,  or  the  erection  of  booms  prior  to  the  20th 
day  of  June  in  ^ch  year  to  secure  and  prevent  the  separation  of 
logs  m  such  lake  for  such  time  as  is  required  to  float  them  through 
the  outlet  in  such  manner  as  not  to  interfere  with  its  navigation 
by  any  party  employing  steamboats  to  carry  freight  or  passengers. 
Logs  or  timber  or  lumber  of  any  kind  shall  not  be  rafted  or 
floated  through  the  waters  of  Lake  George  at  any  time  from  the 
first  day  of  July  until  the  first  day  of  October  of  any  year. 
Every  person  violating  any  provision  of  this  section  shall  forfeit 
to  the  town  where  the  violation  occurred  the  sum  of  one  hundred 
dollars  for  every  such  violation.'' 

The  Town  Law  provides,  section  22 : 

"  The  electors  of  each  town  may,  at  their  biennial  town  meeting: 
"  3.  Direct  the  prosecution  or  defense  of  all  actions  or  pro- 
ceedings in  which  their  town  is  interested.'' 

The  Town  Law  also  provides,  section  80: 
"  The  supervisor  of  each  town  shall : 

'*  2.  Prosecute  in  the  name  of  his  town  for  all  penalties  given 
ly  law  to  such  town  for  its  use  and  for  which  no  other  officer  is 
specially  directed  to  prosecute." 

The  Town  Law  further  provides,  section  180: 
"  The  following  shall  be  deemed  town  charges : 

**  7.  The  costs  and  expenses  lawfully  incurred  by  any  town 
officer  in  prosecuting  *  *  *  any  action  or  proceeding  brought 
jjy  *  *  *  ^jj^  town  or  such  officer,  shall  be  a  town  charge 
in  all  cases  where  the  officer  is  required  by  law  to  so  prosecute 
*  *  *  or  is  instructed  to  so  prosecute  *  *  *  by  a  reso- 
lution duly  adopted  by  the  town  board  or  at  a  town  meeting  duly 
held     *     *     *." 

In  view  of  the  foregoing  provisions  of  the  statutes,  this  Depart- 
ment has  no  authority  or  duty  in  bringing  suit  for  the  penalties 
provided  by  the  Navigation  Law,  above  referred  to,  but  I  advise 
you  to  communicate  your  information  to  the  various  towns  border- 
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ing  Lake  George  for  whose  benefit  the  penalties  are  imposed  a. 
whose  officers  are  empowered  to  bring  the  necessary  suits. 

Yours  truly, 

W.  S.  JACKSON, 

Attomey-Oeneral 


Albany,  N.  Y.,  August  19,  1907. 
Mr.  Henry  W.  Hayden,  120  Broadway,  New  York  City 

Dear  Sir: —  I  beg  to  inclose  you  herewith  copy  of  the  opinior 
of  the  Attorney-Gtneral  wuth  reference  to  the  Lake  George  Navi 
gation  Company. 

You  will  remember  that  I  wrote  you  a  short  time  ago,  statin 
that  I  had  sent  this  case  to  the  Attorney-General,  and  he  now 
advises  me,  as  you  wall  see  by  reference  to  the  inclosed  decision^ 
that  his  "Department  has  no  autHority  or  duty  to  bring  the  suit; 
that  responsibility  evidently  rests  with  the  various  towns  border- 
ing on  Lake  George,  whose  officers  are  empowered  to  bring  the 
necessary  suits. 

Before  attempting  to  send  copies  of  this  decision  to  the  town 
officials,  I  thought  I  had  better  consult  with  you  regarding  it. 
If  you  wall  advise  me  as  to  which  towns  you  think  would  be  apt 
to  take  up  this  matter  I  would  be  very  glad  to  send  them  copies 
of  this  decision  and  bring  the  matter  to  their  attention. 

I  note  from  vour  recent  letter  to  Dr.  Porter  that  the  new 
steamer  is  to  bo  equipped  with  sewage  disposal  plant. 

As  the  Lake  George  Protective  Association  is  the  principal  com- 
plainant in  this  case,  I  would  be  glad  to  have  you  advise  me  as 
to  what  towns  about  the  lake  the  matter  had  better  be  brought 
before. 

Very  truly  yours, 

A.  H.  SEYMOUR, 

Secretary 
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On  September  9th  a  letter  was  addressed  to  the  supervisors  of 
the  towns  of  Bolton  Landing,  Hague,  Tieonderoga,  Putnam, 
demons.  Fort  Ann,  and  Glens  Falls,  inclosing  a  copy  of  the 
opinion  of  the  Attomey-QeneraL 


MONTOUR  FALLS 

In  the  Twenty-seventh  Annual  Report  of  the  Department, 
correspondence  relating  to  the  nuisance  existing  in  Montour  Falls 
is  presented.  Complaints  were  received  during  1907  of  the  con- 
"tinued  existence  of  this  nuisance. 

The  matter  was  again  investigated  and  the  Greneral  Pneumatic 
Tool  Company  advised  to  construct  a  sedimentation  and  screen- 
ing plant.  This  work  was  undertaken  during  the  latter  part  of 
the  year. 


ONEIDA 

Oneida,  K  Y.,  June  11,  1907. 

JState  Department  of  Health,  Albany,  N.  Y.: 

Gentlemen: — After  repeated  efforts  last  year  to  have  the 

State  feeder  cleaned  "running  through  Oneida,"  I  referred  the 

matter  to  the  State  Department  of  Health.    A  representative  was 

sent  here,  who  looked  the  matter  over  following  which,  notice  was 

served  by  the  State  to  every  owner  of  property  abutting  on  said 

feeder,  no  attention  was  paid  to  this  whatever.     Again  this  spring, 

by  order  of  the  board  of  health  of  this  city,  I  served  notice  on 

every  owner  of  property,  no  action  was  taken  by  this  request.     At 

a  meeting  of  the  board  of  health  last  night  I  was  requested  to 

again  notify  the  State  Department  of  Health  of  the  bad  condition 

of  things,  and  inform  you  of  the  neglect  or  refusal  to  comply  with 

any  request  I  have  made,  and  again  asking  your  assistance  in  the 

matter. 

Very  sincerely  yours, 

A.  P.  DODGE, 

Health  Officer 
12 
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Albany,  N.  Y.,  July  19,  1907. 

Eugene  II.   Porter,   M.D.,   Commissioner  of  Health,  Albany, 
N.  Y. 

Dear  Sir  : —  1  have  the  honor  to  report  that  on  Friday,  J  iily 
19,  1907,  in  response  to  a  telegram  from  Dr.  A.  P.  Dodge,  health 
officer  of  the  city  of  Oneida,  I  visited  that  city  and  •found  the 
condition  as  follows: 

The  Oneida  feeder  of  the  Erie  canal  runs  directly  through  the 
business  portion  of  the  city,  across  and  under  the  main  stivet. 
under  and  back  of  the  stores,  and,  above  the  business  section, 
alongside  a  principal  residence  street,  and  below  the  business  sio- 
tion,  along  the  main  highway  leading  north.  This  feeder  is  the 
rec>eptacle  of  a  large  amount  of  refuse  from  the  city,  some  of  it 
unavoidable  and  some  of  it  unnecessary  and  readily  preventibU, 
but  all  more  or  less  organic  in  nature.  This  pollution  of  the 
feeder  has  continued  for  a  number  of  years  in  gradually  increas- 
ing amounts  since  the  feeder  was  last  cleaned,  said  to  have  been 
done  by  the  Department  of  Public  Works  as  a  part  of  their 
regular  care  of  the  canal  appurtenances,  and  at  a  time  now  somo 
seven  years  since.  Directly  after  that  cleaning  and  removal  of 
refuse,  it  is  stated  that  the  authorities  were  active,  individual 
and  civic  pride  was  aroused  and  little  or  no  refuse  was  thrown 
into  the  water.  But  gradually,  one  by  one,  individuals  have  be- 
come indifferent  and  the  channel  is  today  the  e\'ident  dumping 
ground  for  garbage  of  aU  sorts.  One  large  drain  is  visible,  enter- 
ing from  the  west  formerly  laid  as  a  surface  drain.  From  the 
character  of  the  discharge,  it  is  entered  at  some  point  by  a  house 
drain  and  discharges  sink  and  laundry  water,  if  not  actual  water 
closet  discharges.  The  city  has  a  system  of  sewers,  and  except 
for  this  case  it  is  believed  that  no  domestic  fixtures  discharging 
through  house  sewers  enter  the  feeder,  but  rather  that  the  pollu- 
tion comes  from  slops,  garbage  of  all  sorts,  and  similar  refuse 
thrown  in  directly.  Tin  cans  are  visible  in  abundance.  Old 
broken  boxes,  clam  shells,  pea  pods,  wash  of  spittoons,  old  papers, 
etc.,  are  to  be  seen  throughout  the  distance  of  about  one-half  milo, 
where  the  feeder  is  convenient  to  the  rear  of  the  stores  and  offioi^ 
buildings.     The  general  impression  obtained  from  looking  at  the 
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exposed  bottom  of  the  channel  is  that  it  has  become  the  garbage 
dump  of  all  the  houses  and  stores  within  reaching  distance. 

The  feeder,  ten  to  fifteen  feet  wide,  runs  between  stone  walU 
through  the  business  section  of  the  city  and  the  water  is  said  to 
be  generally  about  three  feet  deep.     At  the  present  time,  the 
upper  gates  have  been  closed  to  allow  certain  contractors  to  con- 
struct some  masonry  walls  in  connection  with  the  canal  improve 
ment  and  the  feeder  stands  partially  dry  and  will  so  stand  foi 
about  six  weeks  more.     The  stagnant  water,  left  in  pools  on  ac- 
count of  the  uneven  surface  of  the  feeder  bottom,  caused  un- 
doubtedly largely  by  the  deposit  of  refuse,  makes  a  condition  oJ 
things  which  seems  to  the  local  health  officer  very  alarming.     Hi 
reported  the  matter  of  garbage  dumping  and  the  resultant  odors- 
to  the  Department  a  year  ago,  and  certain  orders  were  issued  and 
sen-ed  on  abutting  property  owners  to  remove  the  garbage  from 
that  part  of  the  feeder  adjoining  their  premises,  of  the  present 
existence  of  a  public  nuisance  and  of  an  imminent  menace  to  the 
public  health,  conditions  which  should  be  remedied  at  once  in 
anticipation  of  further  hot  weather.     Complaints  of  the  residents 
m  the  vicinity  have  already  become  loud  and  continuous,  but  each 
disclaims  direct  responsibility. 

The  problem  in  my  opinion  is  one  which  has  come  up  before 
ttid  will  doubtless  come  up  again,  and  it  should  be  brought  to  an 
^*®ue  and  fairly  answered,  viz. :    How  and  where  is  the  reeponsi- 
hUity  for  the  polluted  condition  of  State  waters,  whether  canals, 
feeders,  ditches,  or  drains  to  be  fixed?     Cities  and  villages  dis- 
charge into  the  canals,  in  fact  it  has  been  the  common  point  of 
^^scharge  of  most  of  the  small  village  sewers  in  the  western  part 
^^    the   State.     Newark   Custodial  Asylum,   a  State  institution, 
^^8  the  sewage  of  600  persons  directly  into  the  canal.     The  drain 
along  the  Erie  canal  in  the  western  edge  of  the  city  of  Rochester 
^  entered  by  many  house  sewers,  and  the  State  drain  has  seriously 
P^Uuted  a  small  stream  into  which  it  discharges.     A  State  drain 
^  "the  bottom  of  the  abandoned  canal  at  Montour  Falls  is  used  as 
^  s^Wer  by  a  number  of  residents,  and  thus  contaminated  water 
^s  oanried  into  the  State  dredged  channel  near  the  mouth  of  which 
^ Atkins  takes  its  water  supply. 
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Other  examples  might  be  given,  but  the  meaning  of  the  ques- 
tion as  stated  above  should  be  clear.  It  would  be  easy,  and  in 
many  cases  entirely  justifiable  for  adjoining  property  owners  to 
disclaim,  first  any  ownership  in  the  property  of  the  State ;  second, 
any  responsibility  for  a  stagnant  pool  in  a  canal,  the  waters  of 
which  had  been  drawn  off  by  direction  of  the  Department  of 
Public  Works;  third,  any  obligation  in  law  or  equity,  by  which 
they  should  be  made  to  remove  debris  which  has  been  carried  by 
the  current  and  lodged  before  their  property. 

I  venture  to  suggest,  therefore,  that  the  matter  be  taken  up  at 
once  with  the  Department  of  Public  Works,  and  if  possible  that 
that  department  be  led  to  accept  the  fact  that  in  the  case  of  the 
Oneida  feeder,  and  in  similar  cases  where  the  nuisance  is  clearly 
on  State  land,  in  connection  with  insanitary  conditions  found  in 
State  waters,  which  the  State,  through  its  Department  of  Public 
Works  has  allowed  to  exist,  and  where  there  is  no  direct  evidence 
of  the  source  of  the  contamination,  that  the  Department  of  Public 
Works  is  responsible  for  the  conditions,  and  on  the  certificate  of 
the  Department  of  Health  as  to  the  existence  of  a  nuisance  shall 
promptly  remedy  the  same. 

This  should  not  preclude,  in  my  opinion,  such  assistance  as 
may  be  given  by  the  Department  of  Health  and  where  local  evi- 
dence of  direct  pollution  exists,  the  power  of  injunction  and  assess- 
ment under  the  Public  Health  Law  should  be  promptly  invoked, 
and  so  far  as  that  method  of  assistance  goes,  be  placed  at  the  dis- 
posal of  the  Department  of  Public  Works.  But  in  my  opinion 
the  responsibility  for  the  continued  pollution  and  contamination 
of  the  Oneida  feeder  belongs  to  the  State  officials  in  charge  of  that 
water,  and  that  they  should  at  once  be  called  on  to  do  away  with 
the  nuisance  for  which  they  are  responsible. 

Respectfully  submitted. 

HEKRY  K  OGDEN, 

Assistant  Sanitary  Engineer 
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Albany,  K  Y.,  July  25,  1907. 

Dr.  A.  P.  Dodge,  Health  Officer^  Oneida,  N.  Y.  : 

Deasl  Sib  : —  One  of  our  engineers  has  reported  with  reference 

to  the  sanitary  conditions  existing  in  the  village  of  Oneida  which 

ie  inspected  some  few  days  ago.     It  appears  from  his  report 

which  recites  fully  the  conditions  existing  there,  that  the  Oneida 

feeder  of  the  Erie  canal  has  be^i  the  receptacle  of  a  large  amoimt 

of  refuse  and  that  the  conditions  existing  there  at  the  present  time 

^^every  insanitary. 

Upon  the  receipt  of  his  report  I  took  this  matter  up  with  the 
Sxjperintendent  of  Public  Works,  and  I  am  today  advised  by  him 
'^    part  as  follows: 

*'The  conditions  complained  of  are  entirely  of  Oneida's  own 
^^aking,  and  for  these  conditions  the  local  board  of  health  of 
^xieida  is  very  largely,  to  my  mind,  responsible.     The  putrid 
^^atter  that  has  found  its  way  into  the  Oneida  feeder  at  Oneida 
^as  been  placed  there  in  violation  of  orders  given  by  this  Depart- 
ment.     These  orders,  citing  the  provisions  of  the  Penal  Code 
"With  reference  to  such  matters  were  not  only  served  upon  the 
property  owners  adjacent  to  the  feeder,  but  a  copy  of  such  orders 
was  served  upon  the  local  board  of  health  of  Oneida. 

"  I  do  not  feel  that  the  State  is  in  any  way  responsible  for  the 
condition,  and  therefore  I  do  not  feel  that  this  Department  should 
be  called  upon  to  give  relief.  It  is  undoubtedly  true  that  the 
condition  just  at  present  is  made  somewhat  worse  by  reason  of 
the  fact  that  it  has  been  found  necessary  to  stop  feeding  through 
this  feeder  because  of  certain  contract  work  which  is  being  pro- 
gressed in  the  city  of  Oneida.  This  contract  work  consists  of  the 
construction  of  a  retaining  wall,  and  while  it  is  being  done  at 
State  expense,  it  is  solely  in  the  nature  of  a  local  improvement." 

You  will  note  from  the  communication  of  the  Superintendent 
of  Public  Works  that  he  does  not  feel  that  the  State  is  responsible 
for  the  condition,  nor  that  his  Department  should  be  called 
upon  to  give  relief.  Undoubtedly,  action  by  your  board  of  health 
to  prevent  refuse  and  sewage  from  being  thrown  into  the  feeder 
would  have  prevented   the  condition  which  now  exists,   and  I 
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would  suggest  in  view  of  the  attitude  of  the  Superintendent,  that 
immediate  steps  be  taken  by  your  board  of  health  to  prevent  such 
a  condition  in  the  future.  The  condition  is  apparently  one  which 
should  be  remedied  at  once,  and  the  board  of  health  should  act 
without  delay,  and  under  the  circumstances  it  does  not  appear 
that  any  other  relief  is  to  be  obtained.  I  trust  that  your  board 
of  health  will  take  prompt  and  energetic  action  in  the  matter  not 
only  to  remedy  the  present  conditions,  but  to  prevent  a  repetition 
of  the  same  in  the  future. 

I  will  be  glad  to  have  you  advise  me  as  to  the  action  which  is 
taken. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


SYLVAN  BEACH 

Albany,  N.  Y.,  July  20,  1907. 

Eugene  H.  Pobtee,  M.D.,   Commissioner  of  Health,  Albany, 
N.  T.. 

Deab  Sib  : —  I  have  to  report  that,  on  account  of  a  complaint, 
made  by  Mr.  H.  L.  Rexford,  of  the  insanitary  conditions  existing 
at  Sylvan  Beach,  I  visited  the  place  on  Friday,  July  19th,  and  in- 
vestigated the  allied  nuisances.  The  complaint  alleges  that  the 
public  privy  and  some  of  the  hotels  sewer  into  the  lake  or  into  the 
creek  at  its  mouth,  and  that  much  refuse  is  thrown  into  the  creek. 

I  was  unfortunately  not  able  to  see  the  president  of  the  village. 
Dr.  Cavana,  nor  the  health  oflScer,  Dr.  Bacon,  who  were  both  out 
of  town,  but  made  a  careful  personal  inspection  of  the  village 
with  Mr.  Bryant,  chief  of  police  accompanying  me,  and  I  par- 
tioalArlj  noted  the  condition  of  the  beach  from  the  north  end  of 
G^Wan  Beach  to  the  cottage  owned  by  Mr.  Rexford  at  the  south 
isddE  Yeircma  Beach,  a  distance  of  about  two  miles.  I  inspcctinl 
1k^  fddio  privy  and  inspected  some  of  the  garbage  cans  at  ?«>nie 

and  in  other  ways  made  as  complete  an  inspection 
itted. 
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Sylvan  Beach  is  a  popular  summer  resort,  the  Mecca  for  day 
excursionists  from  Utica,  Syracuse,  and  other  points  reached  by 
the  New  York  Central  and  Lehigh  Valley  railroads.  The  bath- 
ing beach  is  probably  the  chief  attraction,  although  there  is  also 
an  amusement  pavilion  and  many  booths  for  lunches,  etc.  Under 
such  conditions  it  is  possible  that  the  immediate  result  of  a  large 
visitation  of  excursionists  may  be  some  conditions  which  would 
not  be  tolerated  in  a  more  settled  community.  But  I  am  con- 
vinced that  the  authorities  make  every  effort  to  keep  the  grounds 
in  good  order  and  to  avoid  any  conditions  which  may  be  pre- 
judicial to  health.  A  man  is  delegated  to  keep  the  public  privy 
clf^an,  and  it  is  regularly  washed  out  each  day.  The  garbage 
from  hotels  and  cottages  is  collected  daily  and  carted  away.  I 
saw  no  evidence  of  any  sewage  being  discharged  into  the  waters 
of  Fish  creek,  although  I  was  informed  that  the  Forest  Park 
liotel  did  so  discharge.  The  waters  of  this  creek  are  now  much 
discolored  from  the  work  of  the  contractors  on  the  barge  canal, 
who  are  excavating  a  channel  a  short  distance  away.  The  public 
privy  is  said  to  discharge  into  a  cesspool  and  the  cottages  are  said 
to  be  all  provided  with  cesspools.     If  any  sewers  do  discharge 

into  the  mouth  of  Fish  creek  they  will  doubtless  be  imcovered 
during  the  work  of  construction  of  the  barge  canal,  which  is  to 
utilize  the  lower  part  of  this  ci"eek,  and  then  will  be  ordered  dis- 
connected. 

The  police  force  are  instrucU*d  to  enforce  the  sanitary  regula- 
tions of  the  village,  and  I  learned  of  two  offenders,  local  residents, 
who  had  recently  been  fined  for  the  insanitary  condition  of  their 
private  privies. 

I  am  of  the  opinion,  therefore,  that  considering  the  character 
of  the  place,  the  local  officers  charged  with  the  maintenance  of 
public  health  are  active  and  thoroughly  awake  to  the  sanitary 
nff^ls  of  the  village,  and  that  a  complaint  of  any  temporary 
nuisance  should  be  referred  to  them  with  every  confidence  that 
ii  will  be  properly  acted  upon. 

Respectfully  submitted, 

HENRY  K  OGDEN, 

Assistant  Sanitary  Engineoi 
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TROY 

Troy,  N.  Y.,  May  22,  1907. 

Dr.   E.    H.   Porter,   New   York   tState   Health    Camitiissianer, 
Albtmy,  N.  Y. 

Dear  Sir: — Having  seen  in  the  papers  of  your  appointment 
by  Governor  Hughes  to  make  an  investigation  of  the  pollution  of 
the  Hudson  river,  I  would  respectfully  call  your  attention  to  the 
fact  that  the  Troy  Gas  Company  of  Troy,  N.  Y.,  do  and  have 
done  for  years  past,  sewer  from  their  works  above  the  State  dam, 
Troy,  N.  Y.,  into  the  Hudson  river,  polluting  the  water  to  such 
an  extent  that  any  boat  or  any  vessel  left  in  the  Vicinity  any 
length  of  time,  will  bo  coated  with  oil  or  tar,  and  must  be  the 
cause  of  the  disappearing  of  the  fish  from  the  water  in  that 
vicinity,  or  that  part  of  the  Hudson  river. 

Respectfully  yours, 

B.  COOPER  ICE  &  COAL  CO. 


Albany,  N.  Y.,  August  16  ,1907. 

Eugene    H.    Porter,    M.D.,    State    Commissioner    of   Heultli, 
Albany  J  N.  Y. 

Dear  Sir: — I  beg  to  report  that  on  August  14th,  at  your  re- 
quest, I  visited  the  plant  of  the  Troy  Gas  Company,  located  at  the 
foot  of  Smith  avenue  on  the  left  bank  of  the  Hudson  river  in  the 
city  of  Troy,  and  inspected  the  plant  with  respect  to  the  discharge 
of  wastes  into  the  river,  complaint  having  been  received  at  this 
Department  of  the  pollution  of  the  river  by  tar  and  oil  discharged 
from  the  gas  works. 

The  product  of  the  plant  is  from  700,000  to  800,000  cubic  feet 
of  water  gas  daily.  Three  sets  of  gas  making  apparatus  are  used 
alternately  as  required,  each  set  consisting  of  a  generator,  a  car- 
buretter and  a  superheater,  all  made  up  of  steel  cylinders. 

The  coal,  anthracite  coal  being  used,  is  placed  in  the  generator 


State  Depaetment  of  Health.  361 

and  live  steam  is  passed  upward  through  the  coal  under  twenty- 
four  inches  of  water  pressure.  The  vapor  formed  when  the  steam' 
disintegrates  the  coal  and  w'hich  acts  as  the  base  for  the  gas  is 
then  passed  downward  through  the  carburetter  under  a  high  tem- 
perature. During  its  passage  through  the  carburetter  the  coal 
vapor  or  water  gas  combines  with  oil  gas  which  is  formed  ay 
crude  oil  is  sprayed  into  the  heated  carburetter. 

From  the  carburetter  the  gas  mixture  is  passed  upward  through 
a  superheater,  which  like  the  carburetter  is  stacked  with  brick 
laid  loosely  and  with  about  50  per  cent,  joints.     The  temperatun 
in  the  superheater  is  about  1,G00  d^rees  Fahrenheit  and  in  thisy 
cylinder  the  gas  is  made  stable. 

Passing  from  the  superheater  the  cooling  of  the  gas  down  to 
80  degrees  Fahrenheit  is  effected  by  spraying  the  gas  with  water 
during  its  passage  through  a  large  IG-inch  pipe  to  a  water  valve 
near  the  superheater.  This  cooling,  of  course,  produces  con- 
densation and  a  precipitation  of  tar  and  some  of  the  lighter 
hydrocarbons.  The  tar  and  lost  oil  passes  off  by  reason  of  the 
overflow  of  the  water  valve  and  at  this  point  occurs  the  first  waste 
in  the  process.  The  overflow  from  the  water  valve  is  conducted 
to  the  settling. basin  which  will  be  described  later. 

After  passing  through  the  water  valve,  near  the  superheater, 
the  gas  is  next  passed  through  wet  scrubber  condensers  during 
which  the  greatest  waste  of  the  process  occurs.  The  gas  is  passed 
downward  through  one  large  steel  cylinder  and  upward  through 
another.  In  the  cylinders  Avater  sprays  are  operated  and  con- 
siderablp  precipitation  of  tar  and  lighter  hydrocarbons  takes  place. 
The  w-astes  from  these  wot  scrubl>er  cvlinders  is  also  conducted 
to  the  settling  tanks  hereafter  described. 

From  the  scrubbers  the  seas  is  passed  to  a  larire  cushion  tank 
or  holder  outside  the  building  used  to  equalize  the  flow  since  the 
gas  is  manufactured  in  batches,  one  every  eight  minutes,  and 
during  the  further  processes  of  refining  necessary,  a  uniform  flow 
is  essential. 

From  the  cushion  tank  the  iras  is  pa^^sod  through  purifier  beds 
consisting  of  pine  shavings  mixed  and  coated  with  iron  filing  and 
dust. 

The  gas  is  then  stored  in  the  holding  tanks  ready  for  distribu- 
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tion  after  having  been  passed  through  condensers  made  up  by  an 
,  arrangement  of  water  tubing  in  a  steel  cylinder  similar  to  a  water 
tube  boiler.  In  these  condensers  the  gas  does  not  come  in  con- 
tact with  the  water  and  there  is  therefore  no  waste  but  the  pure 
tar  which  is  valuable  and  is  saved. 

As  to  the  present  disposition  of  the  wastes : 

The  water  which  has  come  in  contact  with  the  gas  both  from 
the  water  valve  and  from  the  wet  scrubber  condensers,  is  con- 
ducted to  three  circular  steel  vats  or  settling  tanks,  twenty  feet 
in  diameter  and  five  feet  deep,  arranged  in  series  so  that  all  the 
waste  flows  through  the  three  tanks  before  being  discharged  into 
the  river. 

In  the  first  two  tanks  seven  parallel  partitions  are  placed  ab<3iit 
three  feet  apart,  openings  being  left  on  alternate  partitions  at  the 
sides  of  the  tank  so  that  the  length  of  flow  through  the  tank  is 
increased  as  much  as  possible  to  allow  for  the  greatest  precipita- 
tion of  the  tar  and  dirt  or  ashes  carried  with  the  gas. 

The  capacity  of  the  three  settling  tanks  is  about  35,000  gallons. 

The  superintendent  stated  that  as  nearly  as  could  be  estimaterl, 
the  average  quantity  of  water  used  in  the  process,  exclusive  of 
that  used  in  the  boilers  and  including  the  water  sprayed  into  the 
wet  scrubbing  condensers  and  into  the  pipe  leading  to  the  water 
valve,  amounted  to  about  50,000  gallons  daily.  There  would  l)e, 
therefore,  an  average  detention  of  sixteen  or  seventeen  hours  in 
the  settling  tanks  and  this  should  afford  ample  time  to  settle  out 
the  heavy  tar.  Between  each  partition  in  the  first  two  tanks  and 
attached  to  a  swinging  arm  in  the  third  tank  are  suction  pipes 
connected  to  a  suction  main  through  which  the  tar  which  settles 
in  the  tanks  is  pumped,  twice  a  week,  to  a  storage  tank  at  th(^ 
plant. 

At  the  time  of  the  inspection,  the  settling  tanks  seemed  to  bo 
operating  very  satisfactorily.  Comparatively  little  oil  and  tar 
was  noticeable  on  the  river  surface  and  bank  below  the  point  of 
discharge.  The  effluent  from  the  tanks,  although  containing  com- 
paratively little  tar  and  oil,  was  reddish  in  color  and  appeared 
roiled.  This  was  probably  due  in  part  to  iron  oxides  carrie<! 
by  the  condensation  water  from  the  purifier  beds  and  in  part  to 
ashes  and  dirt  taken  up  from  the  coal  and  carried  by  the  gas. 
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The  influence  on  the  river  of  the  discharge  from  the  settling 
tanks  appears  to  be  practically  lost  at  a  point  only  a  few  hundred 
feet  down  stream  except  for  the  oil  on  the  surface,  a  little  of 
which,  it  may  be  said,  ^'  goes  a  great  way."  It  is  possible  that 
the  accumulation  of  oil  and  the  tar  which  does  escape  at  present 
causes  some  slight  damage  to  manufacturing  interests  and  annoy- 
ance to  fishing,  boating  and  bathing  at  points  down  stream  from 
the  plant. 

In  view  of  the  improvemeuts  which  are  now  being  carried  on 
at  the  gas  works,  no  inquiry  was  made  to  obtain  evidence  as  to 
the  effect  of  the  tar  and  oil  on  manufacturing,  boating,  etc.,  it 
being  believed  that  the  improvements  under  way  would  prac- 
tically remove  any  nuisance  which  may  exist. 

A  new  water  tube  condenser  is  being  constructed  at  the  plant 
similar  to  the  small  one  now  in  use  at  the  cushion  holder.  The 
gas  from  the  superheater  and  water  valve,  on  the  completion  of 
the  new  condenser  sometime  within  a  week,  will  pass  through  the 
two  cylinders  now  used  as  wet  scrubber  condensers  but  which  will 
then  be  used  only  as  air  cooled  condensers;  the  gas  will  then  pass 
to  the  new  water  tube  condenser  and  then  to  the  cushion  holder  as 
before  described.  There  is,  therefore,  to  be  no  water  contact 
with  the  gas  at  any  point  when  the  new  condenser  is  operated 
except  at  the  water  valve  and  the  pipe  leading  to  the  water  valve. 
The  superintendent  stated  that  hv  this  improvement  about  90 
per  cent,  of  the  water  used  at  present  would  be  saved,  since  only 
about  10  per  cent,  of  the  total  water  used  is  used  in  the  water 
valve.  This  improvement  in  liaviiig  less  water  come  in  contact 
with  the  gas,  while  it  may  not  effect  90  per  cent,  decrease  of  waste 
by  reason  of  the  fact  that  the  precipitation  from  the  condensation 
is  undoubtedly  greater  in  proportion  in  the  water  valve  and  the 
pipe  leading  to  it  than  in  the  wet  scrubber  condensers,  still  a 
very  decided  betterment  of  conditions  will  result  and  I  would 
recommend  that  the  matter  be  held  in  abeyance,  pending  further 
complaints,  if  any  such  complaints  are  received  after  the  use  of 
the  added  apparatus. 

Superintendent  Ilorton,  of  tlie  B.  CV>oper  Ice  and  Coal  Com- 
pany, whose  plant  is  located  on  the  river  bank  one  block  upstream 
from  the  gas  plant,  stated  that  in  the  winter  season  when  the 
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river  was  covered  with  ice,  the  discharge  of  the  warm,  oil  laden 
wAter  from  the  gas  works  at  the  surface  elevation  of  the  river, 
kept  the  ice  melted  and  when  a  thaw  occurred  so  that  the  water 
apread  over  the  ice  and  a  south  wind  arose,  the  oil  was  blown  up 
the  river  over  the  cutting  fields  opposite  the  ice  plant. 

If,  in  the  future,  this  especial  cause  for  complaint  is  not  re- 
moved by  reason  of  the  improved  condensation  methods  which 
are  to  be  adopted  at  the  gas  plant,  the  inconvenience  to  the  ice 
oomipanj  caused  by  the  oil  on  the  surface  might  be  done  away 
with  if  the  gas  company  were  required  to  extend  the  settling  tank 
outlet  pipe  from  the  edge  of  the  bank  to  a  point  out  in  the  river 
80  that  the  discharge  would  be  well  under  the  water  surface. 
The  officers  of  the  Troy  Gas  Company  are  as  follows : 
President,  Edward  Murphy,  2d;  Secretary,  Charles  E.  Daven- 
port; Superintendent  and  Engineer,  II.  C.  Shields. 

Respectfully  submitted, 

H.  B.  CLEVELAND, 

Assistant  Sanitary  Engineer 


WHITE  PLAINS 

Complaints  were  received  in  !May  of  the  discharge  of  sewage 
into  a  small  stream  at  the  foot  of  Lenox  avenue  in  White  Plains. 

An  inspection  was  made  of  the  conditions  and  a  communication 
was  addressed  to  the  board  of  sewer  commissioners  of  White 
Plains,  urging  them  to  at  once  take  up  the  consideration  of  the 
matter  involved,  viz. :  The  construction  of  a  trunk  or  outlet  sewer 
northerly  from  Lenox  avenue  down  the  valley  to  the  Kensico 
avenue  sewer  to  serve  as  an  outlet  for  the  Lenox  avenue  sewer, 
and  such  other  sewers  as  may  in  the  future  be  constructed  in 
streets  crossing  this  valley. 
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Albany,  N.  Y.,  December  28,  1907. 

Eugene    H.    Pokteb,    M.D.,    State    Commissioner    of   IlcaUli, 
Albany,  N.  Y. 

Deak  Sib: —  I  beg  to  transmit  herewith  the  report  of  Prof.  II. 
iJf.  Ogden,  Special  Assistant  Engineer,  upon  his  inspection  of 
the  sanitary  conditions  of  Cayuga  county  jail.  The  report 
covers  the  ground  fully  and  the  conclusions  reached  in  regard  to 
the  improvements  needed  at  this  jail  I  fully  concur  with. 

Respectfully  yours, 

THEODORE  HORTON, 

Chief  Engineer 


Albany,  N.  Y.,  December  28,  1907. 

Mr.  Theodore  Hobton,  Chief  Engineer,  State  DepaHment  of 
Health,  Albany,  N.  T. 

Deab  Sib: — In  accordance  with  your  instructions,  I  visited  the 
Cayuga  county  jail  on  December  26,  1907,  and  have  the  honor  to 
report  as  to  its  sanitary  condition  as  follows : 

From  measurements  made  at  the  time  of  my  visit,  I  have  drawn 
floor  plans  of  the  three  stories  of  the  building  used  for  the  sheriff's 
residence  and  for  the  jail  and  in  the  following  description  and 
report  reference  will  be  made  to  these  plans.  The  "  cage  "  or 
rear  part  of  the  building  is  built  of  limestone,  the  rest  of  the 
building  of  brick.  It  has  the  appearance  of  a  new  building  and 
is  throughout,  as  far  as  could  be  seen,  in  good  structural  con- 
dition. 

General  Arrangements 

A  corridor,  eight  feet  wide,  shown  on  all  the  plans,  separates 
the  "  cage  "  from  the  rest  of  the  building.  About  one-half  of  the 
second  story  and  the  entire  floor  of  the  third  storv  have  been 
divided  up  into  compartments  and  provided  with  blocks  of  colls. 
There  are  on  the  second  floor  one  such  block  of  five  cells  for 
"  debtors;  "  on  the  third  floor  are  three  such  blocks,  one  of  three 
cells  for  condemned  prisoners,  one  of  four  cells  for  boys  and 
"  trusties  "  and  one  of  six  cells  for  women.    The  "  cage  "  contains 
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twenty-eight  cells,  in  two  rows  and  in  two  tiers,  with  seven  cells 
in  each  tier. 

Tabulated  the  capacity  of  the  prison  is  as  follows,  each  cell 
containing  a  single  berth  intended  for  one  person : 

Cells 

Cage, I as 

Debtors 5 

Condemned. d 

Boys  and  trusties 4 

Women 6 

Total 46 


The  twelfth  annual  report  of  the  State  Commission  of  Prisons 
gives  the  highest  number  of  prisoners  at  any  one  time  during  the 
year  1906  as  60,  the  lowest  as  e35  and  the  average  at  about  38.  I 
was  informed  that  there  had  been  in  years  past  as  many  as  85 
confined  in  the  jail  on  one  day.  The  extra  accommodations  needed 
were  obtained  by  putting  mattresses  on  the  floors  of  the  corridors 
and  even  on  the  floors  of  the  cells  but  it  is  evident  that  in  view 
of  the  necessitv  for  classification  and  in  view  of  the  restrictions 
on  the  use  of  the  women's  cells  and  of  the  *^  condemned  "  cells 
that  the  maximum  accommodation  to  be  properly  had  in  the  jail 
is  about  40.  If  a  larger  number  of  prisoners  than  this  are  to  be 
cared  for  even  temporarily,  the  jail  is  too  small. 

"  The  Cage  '' 

The  ^*  cage "  occupies  the  stone  purtiuu  uf  the  jail  building. 
The  inside  dimensions  are  about  -io  by  44  by  22  feet  high  up  to 
the  eaves.  A  corridor  of  three  f<H't  width  is  left  on  three  sides 
and  one  of  five  feet  width  on  the  fourth  side,  so  that  the  steel  cage 
which  sets  in  this  stone  r(X)m  is  35  bv  38  bv  IG  feet  hi'^h.  The 
bottom,  sides  and  back  end  of  the  cage  are  of  steel  plates,  the  front 
end  and  the  top  being  of  steel  flats,  two  inches  wide,  spaced  to 
make  opc^nings  two  inches  square.  On  the  two  sides  of  the  cag<% 
facing  each  other  are  the  rows  of  cells,  each  5  by  S  by  8  feet 
high,  approach  to  the  upper  row  being  had  by  means  of  steps 
leading  up  to  a  narrow  gallery. 
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Light  for  the  cage  comes  from  a  skylight  in  the  roof,  about 
500  square  feet  of  the  central  part  of  the  roof  being  ground  glass. 
Light  can  penetrate  the  cells  only  from  the  front  and  the  back  part 
of  the  cells  is  very  dark.  When  the  cell  doors  are  shut,  the  light 
can  enter  only  through  the  openings  in  the  door  grating  which 
amounts  io  10  square  feet  out  of  the  60  square  feet  of  door  or 
about  16  per  cent.  Such  conditions  of  semi-darkness  make  it  diflS- 
cult  to  keep  the  back  part  of  the  cells  clean  and  encourage  a  con- 
dition of  filth  which  would  be  largely  obviated  if  light  could  reach 
every  corner  of  the  cell. 

Eveiy  cell  is  provided  with  a  wash-bowl,  with  running  water  and 
a  water  closet,  the  latter  flushed  by  direct  pressure  from  the  (fity 
mains.  These  fixtures  are  at  the  back  end  of  the  cells,  the  closet 
l>eing  in  the  shadow  of  the  bed  so  that  it  loses  what  little  light 
might  get  through  the  door.  These  fixtures  are  of  cast  iron,  more 
or  less  rusty  and  corroded,  and  contribute  a  certain  amount  of 
odor  to  the  atmosphere  of  the  cell.  The  plumbing  of  these  fi^xtures 
is  carried  out  through  the  steel  walls  into  the  corridor  where  tlioy 
are  availaible  for  repairs. 

From  the  bottom  of  each  cell,  in  each  tier,  a  three-inch  galva- 
nized duct  is  led  up  on  the  back  of  the  cells  into  six-inch  headers 
which  discharge  into  two  twelve-inch  ventilating  flues  opening  into 
the  outer  air  above  the  roof.  The  main  drains  on  each  side  are 
also  carried  up  through  the  roof,  but  are  so  reduced  in  size  and 
are  given  so  many  angles  that  it  is  not  likely  that  any  efficient 
ventilation  of  the  soil  i)ipe  is  secured. 

There  are  no  sheets  or  pillow  cases  provided  but  it  was  said 
that  each  prisoner  on  entering  was  given  newly-(d(»aned  ticks  filled 
with  new  clean  straw.  All  the  prisoners  were  at  liberty  inside  the 
cage  and  were  generally  engaged  at  card-playing  at  the  table 
provided. 

Veniihtion 

The  cubic  contents  of  the  ^^cage"  is  21,280  cubic  feet,  or  for 
twenty-cii^ht  persons,  700  cubic  feet  of  air  per  person.  This 
anumnt  of  cubic  space  corn^sponds  to  that  recommended  by  emi- 
nent prison  authorities,  Howard  commending  a  range  between 
3()0  and  1,400,  Parkes  considering  600  sufficient,  when  supple- 
nunted  by  mechanical  contrivances,  Morin  advising  600  to  700, 
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and  Corfield  giving  750  to  1,000  cubic  feet.  The  British  army 
regulations  allow  600  cubic  feet  per  head.  In  all  cases  it  is  as- 
sumed, however,  that  proper  means  are  provided  for  changing  the 
air  in  this  space.  The  means  provided  for  the  purpose  in  the 
Cayuga  county  jail  are  altogether  inadequate.  In  the  floor  of  the 
cage  are  two  perforated  plates,  each  containing  about  360  one- 
half  inch  holes  or  nearly  four  square  feet  in  all.  Besides  these 
perforated  plates  inside  the  cage,  there  are  six  more  in  the  corri- 
dors just  outside,  three  on  each  side,  these  containing  170  half- 
inch  holes  or  a  total  area  of  5.5  square  feet.  These  jMjrfo- 
rated  plates  are  supposed  to  obtain  air  from  the  basement 
which  extends  under  the  cage  and  which  is  used  as  a  weaving- 
room.  On  the  north  side  of  thi^  basement  are  five  area-way  win- 
dows,  28  by  48  inches.  On  \ho  east  end  are  two  of  the  same  size 
and  on  the  south  side  are  tliree  windows,  24  bv  30  inches.  The 
perforated  plates  in  the  corridor  directly  adjoin  the  windows  so 
that  with  the  windows  do^vn  from  the  tops,  direct  access  through 
the  plates  may  be  had  for  the  air  to  reach  the  mom  above.  On 
the  dav  of  mv  visit,  however,  two  men  were  wenvinti:  in  this  base- 
ment  and  all  the  windows  were  (*losed  tightly. 

The  amount  of  fn^sli  air  that  ought  to  be  su]>pli<Hl  in  order  to 
avoid  the  dangers  dno  to  exhalations  of  the  prisoners  and  to  the 
emanations  of  organic  matter  from  their  bodies  and  clothes  is 
variously  estimated  at  from  1,500  to  3,000  cubic  feet  per  hour 
or  from  25  to  50  cubic  f<et  per  minute.  For  28  men  this  means, 
even  at  the  lower  figure,  700  cubic  feet  per  minute.  If  this  be 
assumed  to  Ix'  j)assing  through  all  the  plates  with  their  combined 
area  of  0.5  squan*  feet,  the  velocity  of  the  air  would  l)e  over  one 
foot  per  second,  entirely  ini])ossihle  without  some  artificial  method 
of  ventilation.  Or  if  tlu^  air  in  the  cell,  320  cubic  feet  be  assumed 
to  be  changed  by  passing  out  through  the  three-inch  galvanized 
pipe,  with  a  vebx^ity  of  two  feet  per  second,  the  air  would  be 
changed  but  once  an  hour,  entirely  inadinpiate  for  hoalthy  condi- 
tions of  life.  As  a  matter  of  fact,  no  such  velocitv  is  obtained 
and  cannot  be  under  the  arrangements  which  obtain.  It  i'^  almost 
certain,  indeed,  that  since  any  movement  of  air  through  these  pip<»s 
is  due  only  to  atinos])hf^ric  and  barom(»tric  changes,  that  at  times 
there  is  an  entire  stagnation  in  these  pipes  and  no  ventilation  at 
all  takes  place. 
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Moreover,  even  if  there  should  be  a  free  passage  of  fresh  air 
through  the  corridor  ventilators,  it  would  have  but  little  effect  on 
the  inside  part  of  the  cage  where  the  men  are  confined  and  none 
at  all  in  the  inside  of  the  cells.  The  air  would  enter  the  corridor 
from  the  basement  and  pass  out  at  the  roof  without  improving 
the  condition  of  the  prisoners. 

Water 

The  prison  is  supplied  with  an  abundance  of  good  water  from 
the  city  system.  A  small  washbowl  is  provided  in  each  cell  and 
there  is  one  outside  the  cells  at  the  back'of  the  corridor.  Tub 
baths  are  provided  for  each  block  of  cells,  as  shown  on  the  plans. 
I  was  informed  that  the  prisoners  are  required  to  bathe  whenever 
the  necessity  is  apparent. 

The  sewage  iff  collected  by  properly  arranged  interior  plumbing 
and  is  discharged  into  the  city  sewerage  system. 

Heat 

The  prison  is  warmed  throughout  by  steam  heat  by  direct 
radiation,  the  radiators  being  placed  directly  in  the  cage,  as  well 
as  in  the  corridors.  No  advantage  is  taken  in  the  heating  to 
improve  the  ventilation  and  apparently  the  only  concern  is  to  have 
the  temperature  sufficiently  high. 

Exercise 

The  only  exercise  permitted  the  prisoners  is  taken  in  the  central 
corridor  in  front  of  the  cells,  no  outdoor  yard  being  available. 

In  general  the  statements  already  made  will  ai)ply  also  to  the 
other  parts  of  the  prison. 

Dehtors'  Prison 

The  debtors'  prison  is  44  by  24  by  9  feet  high,  containing  six 
cells,  although  on  occasion  more  men  are  placed  in  this  room. 
Six  men  would  have  about  1,GOO  cubic  feet  of  air  each,  but  from 
lack  of  ventilation  the  air  of  this  room  seemed  more  foul  than 
that  of  the  cage.  The  three  windows  were  all  tightly  closed, 
except  for  about  an  inch  at  the  top  of  one  of  the  windows.  Gal- 
vanized iron  pipes,  four  inches  in  diameter,  were  carried  out  from 


State  Department  of  Health.  373 

each  cell  as  before,  but  from  the  top  instead  of  from  the  bottom. 
The  windows  being  opposite  the  cells,  made  these  the  lightest  cells 
of  the  whole  prison. 

"  Condemned  "  Cells 

The  "  condemned  "  cells  contained  only  one  prisoner,  and  thi 
air  seemed  pure  and  good.  The  volume  of  air  space  is  about 
2,925  cubic  feet,  or  ii(»arly  1,000  cubic  feet  per  man  with  three 
men  in  these  cells. 

The  cells  are  vented  from  the  top  by  galvanized  iron  pipes,  as 
before,  and  the  pipes  are  exposed  in  a  dark  passage  between  these 
and  the  next  block  of  cells. 

Boys  and  "  Trusiics  " 

The  rooms  for  boys  and  "  trusties  '^  had  no  one  in  at  the  time  of 
my  visit.  It  contains  6,300  cubic  feet  of  air  space,  or  nearly 
1,600  cubic  feet  of  air  per  capitum  with  four  men  in  the  cells. 
I  was  told  that  cots  were  frequently  placed  in  the  room  to  accom- 
modate an  excess  of  prisoners  and  at  such  times  it  undoubtedly 
becomes  overcrowded.  It  is  hardly  available,  however,  for  general 
use,  since  the  windows  are  not  barred  and  only  the  gentlest  pris- 
oners could  be  kept  here  unless  locked  up  in  the  cells. 

Women's  Cells 

The  women's  ward  contains  about  6,930  cubic  feet  of  space,  or 
1,150  cubic  feet  per  capitum  when  fully  occupied.  This  room, 
like  the  last,  can  probably  be  satisfactorily  ventilated  by  the 
adjustment  of  the  windows  which  are  ample  in  number  and  size 
for  this  purpos(\  Vent  pipes  are  provided,  I  was  told,  for  the 
egress  of  vitiated  air  from  the  cells,  which  latter  face  the  windows 
and  are,  therefore,  not  as  dark  as  the  cells  in  the  cage. 

Summaru 

1.  The  water  supply  and  the  sewerage  systems  are  connected 
with  the  city  systems  and  are  adequate  and  suitable. 

2.  The  plumbing  fixtures  in  the  cells  are  of  cast  iron,  are  cor- 
roded, and  are  in  such  a  condition  as  to  cause  particles  of  organic 
matter  to  adhere  and,  in  decomposing,  to  add  to  the  pollution  of 
the  atmosphere. 
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3.  The  direct  system  of  heating,  while  economical,  is  not  suit- 
able for  delivering  freshly-warmed  air  into  the  cells,  but  it  only 
warms  over  and  over  the  vitiated  air. 

4.  The  light  entering  the  cells  of  the  "  cage  "  and  the  ^'  con- 
demned "  cells  is  entirely  inadequate,  partly  on  account  of  the 
arrangement  of  the  cell  and  partly  on  account  of  the  small  open 
space  (16  per  cent.)  of  the  steel  grating. 

5.  The  bedding  is  not  protected  by  sheets  and  pillow  cases,  but 
comes  in  direct  contact  with  the  prisoners  who  may  be  dirty,  both 
in  person  and  in  clothes.  The  jailer,  however,  undoubtedly  doc  s 
his  best  to  keep  the  bedding  clean. 

6.  The  amount  of  cubic  space  to  be  assigned  to  each  per^on 
under  the  conditions  existing  in  the  jail  is  sufficient,  provided 
that  no  overcrowding  is  permitted  and  that  proper  mechanical 
means  are  provided  for  securing  efficient  ventilation. 

7.  The  ventilation  is  practically  zero,  no  fresh  air  flues  being 
provided,  no  adequate  movement  of  air  being  required,  and  the 
egress  of  the  vitiated  air,  except  for  the  flues  from  the  cells  (and 
they  may  become  stopped  up)  being  under  the  control  of  the 
prisoners. 

Respectfully  submitted, 

H.  N.  OGDEN, 

Assistant  Sanitary  Engineor 


Albany,  N.  Y.,  Decemher  30,  1907. 

Charles   F.    Howard,    M.D.,    President   State    Commission    of 
Prisons,  1458  Main  Street,  Buffalo,  N,  Y. 

Dear  Doctor:  —  I  beg  to  acknowledge  receipt  of  yours  of 
December  29,  1907,  in  regard  to  Cayuga  county  jail,  and  to  say 
that  I  am  inclosing  herewith  a  copy  of  Mr.  Ogden's  report  upon 
his  inspection,  made  December  26,  1907. 

I  believe  the  report  wnll  be  self  explanatory,  and  will  serve  the 
purposes  which  you  have  had  in  mind  in  regard  to  remodeling  the 
prison  to  conform  with  the  law.  If  there  are  any  matters  in  the 
report  that  are  not  perfectly  clear  to  you  I  should  be  pleased  to 
have  Prof.  Ogden  explain  them  more  in  detail. 
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Accompanying  Mr.  Ogden's  report  were  three  tracings  showing 
sketch  plans  of  the  prison,  which  I  have  not  inclosed,  since  I  have 
no  prints  of  them  at  this  time.  In  fact,  it  hardly  seems  as  though 
these  plans  were  a  necessary  accompaniment  of  the  report,  but 
in  case  you  desire  them,  and  will  so  advise  me,  I  will  have  prints 
made  of  them  and  sent  to  you. 

Sincerely  yours, 

EUGENE  II.  PORTER, 

Commissioner  of  Health 


BEDFORD 


A  petition  was  received  from  the  board  of  health  of  the  tovm 
of  Bedford  on  April  2,  1907;  requesting  the  Department  to  take 
the  necessary  steps  to  maintain  the  water  levels  back  of  the  Mus- 
coot  dam  at  such  a  height  through  the  season  as  to  prevent 
nuisances  which  had  occurred  during  the  season  of  1906  by  reason 
of  the  lowering  of  these  waters. 

The  matter  was  taken  up  with  the  Xcw  York  city  authorities 
and  assurances  were  received  that  the  gates  would  be  opened  to 
allow  tho  flooding  of  the  lands  back  of  Muscoot  dam. 


DEXTER 

Albany,  X.  Y.,  August  1,  1907. 

Dr.  Evgexe  II.  PoKTER,  State  Commh^sio}icr  of  Health,  Albaiu/, 
N.  Y.: 

Dear  Sib: — I  beg  to  report  that  on  June  10th  I  visited  Dex- 
ter, Jefferson  county,  for  the  purjKise  of  investigating  an  alleged 
public  nuisance  resulting  from  the  operation  of  a  sulphite  pul[> 
mill  owned  by  the  Dexter  Sulphite  Pulp  and  Paper  Company. 

The  investigation  was  made  in  response  to  a  request  from 
Village  Health  Oflieer  A.  F.  Morgan,  M.  D.,  inclosing  a  copy  of 
a  resolution  whidi  had  been  passed  by  the  local  board  of  healtli 
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and  a  copy  of  which  had  been  served  on  the  pulp  and  paper  com- 
pany. This  resolution  stated,  in  substance,  that  the  present 
operation  of  the  sulphite  pulp  and  paper  mill  produced  noxious 
odors  and  gases  which  constituted  a  public  nuisance,  and  which 
were  detrimental  to  the  health  and  comfort  of  the  residents  of 
Dexter.  By  the  terms  of  the  resolution  the  Dexter  Sulphite  Pulp 
&  Paper  Company  were  ordered  to  suppress  and  remove  the  said 
nuisance. 

This  resolution  was  passed  August  16,  1906,  and  under  date 
of  March  13,  1907,  Health  Officer  Morgan  wrote  the  Department 
that  the  company  had  not  responded  to  the  demands  of  the  board. 

The  Dexter  Sulphite  Pulp  and  Paper  Company  owns  and  oper- 
ates a  pulp  and  paper  mill  situated  on  the  right  or  north  bank  of 
the  Black  river,  near  its  mouth,  in  the  lower  limits  of  the  village 
of  Dexter,  Jefferson  county.  Dr.  James  E.  Campbell  is  secretary 
and  treasurer  of  the  company  and  Dr.  Clarence  W.  Campbell  is 
general  manager. 

The  output  of  the  plant  is  thirty-three  tons  of  sulphite  pulp. 
eighteen  tons  of  ground  wood  pulp,  and  twenty-five  tons  of  paper 
daily.     The  plant  employs  250  hands. 

The  bisulphite  of  lime  which  is  the  acid  used  to  dissolve  out  the 
lignin  from  the  chipped  wood,  and  thus  separate  the  fibre,  is  pre- 
pared at  the  mill  by  passing  burning  sulphur  fumes  upward 
through  towers 'stacked  with  lime  rock  and  over  which  water  is 
trickling. 

The  sulphur  is  burned  in  eight  kilns,  each  of  which  consumes 
seventy  to  seventy-five  poimds  per  hour  while  in  use.  There  are 
eight  towers  each  108  feet  high  and  five  feet  in  diameter,  in 
which  the  lime  rock  is  stacked.  The  burning  sulphur  fumes  are 
admitted  to  the  lime  rock  towers  after  passing  through  150  feet 
of  cooler  pipes  attached  to  the  towers.  The  sulphur  fumes  are 
drawn  into  the  towers  by  forced  draft  until  a  circulation  is 
started. 

At  the  time  of  the  inspection  four  sulphur  kilns  were  in  use, 
and,  therefore,  four  towers  were  being  operated  for  the  production 
of  the  sulphite  acid. 

The  sulphite  acid  is  led  from  the  towers  to  the  acid  storage 
tank  partly  by  three-inch  lead  pipes  and  partly  by  open  wooden 


State  Depaetment  of  Health-  377 

troughs  lined  with  lead.  The  acid  storage  tanks,  three  in  number 
(with  a  fourth  in  process  of  construction),  are  twenty-four  feet 
in  diameter  and  fourteen  feet  high,  and  are  constructed  with  wood 
and  lined  with  brick.  These  tanks,  along  with  three  water  tanks, 
are  located  parallel  with  and  very  near  the  southerly  margin  of 
Factory  street.  The  acid  storage  tanks  are  entirely  exposed,  with 
no  building  or  roof  over  them  and  the  tops  of  the  tanks  are  pro- 
vided with  loose  manholes  through  which  the  acid  fumes  may  pass. 

From  the  acid  storage  tanks  the  acid  is  led  in  pipes  to  the  steel 
digester  tanks,  eight  in  number,  which  are  first  partly  filled  with 
chipped  wood  and  then  nearly  filled  with  acid.  The  cooking  or 
digesting  is  then  accomplished,  during  which  process  it  is  neces- 
sary to  relieve  the  digesters  of  the  sulphurous  acid  gas  developed 
in  the  cooking.  This  gas  is  very  valuable  and  is  conducted  back 
to  the  acid  storage  tanks  in  measured  amounts,  analyses  being  con- 
tinually made  of  the  acid  stored  in  each  tank  to  determine  the 
amount  of  free  lime  in  the  solution  so  that  the  sulphur  gas  from 
the  digesters  may  be  turned  into  the  storage  tanks  in  such  quan- 
tities that  it  will  be  taken  up  by  the  lime  in  each  tank.  Unless 
this  operation  is  nicely  adjusted  some  of  the  sulphurous  acid  gas 
will  escape  through  the  loose  tops  and  manholes  of  the  acid 
storage  tanks. 

The  effect  of  the  operation  of  the  sulphite  mill  is  very  notice- 
able by  reason  of  the  absence  of  trees  and  grass  for  a  radius  of 
several  hundred  feet  from  the  mill  and  the  cause  of  this  absence 
of  vegetation  is  evidenced  by  the  dead  trees  standing  on  the  out- 
skirts of  the  denuded  section.  The  direction  of  the  prevailing 
wind,  which  is  west,  is  very  plainly  marked  out  on  the  ground 
by  a  broad  path  of  bare  soil  leading  away  from  the  mill  to  the 
eastward. 

At  the  time  of  the  inspection  the  fumes  from  the  mill,  though 
disagreeably  present,  were  not  stifling  as  one  pa:?sed  along  Factory 
street  near  the  plant,  but  Health  Officer  [Morgan  and  others  inter- 
viewed stated  that  at  times  it  was  almost  impossible  to  breath 
while  passing  the  plant. 

Nearby  residents  were  intennewed  and  their  evidence  is  here 
presented. 

Mrs.  G.  M.  Crittenton,  who  has  lived  since  the  fall  of  1906  in 
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ii  house  located  1,000  feet  easterly  from  the  plant,  stated  that  the 
odor  from  the  plant  is  very  disagreeable  and  stifling. 

Mrs.  Jere  La  Patrick,  who  has  lived  for  twentv-three  vears 
in  the  house  nearest  to  the  mill,  excepting  one  owned  by  the 
company  directly  across  the  street  from  the  mill,  stated  that  the 
family  had  never  been  able  to  raise  vegetables  or  grow  lawn  or 
fruit  trees  since  the  operation  of  the  mill  was  commenced,  about 
eighteen  years  ago.  A  row  of  willow  trees,  set  out  on  the  prop- 
erty some  years  ago,  were  killed  by  the  fumes.  At  times  a  stifling 
odor  occurs. 

One  person,  who  requested  that  the  name  be  omitted,  and  who 
resides  some  seven  or  eight  hundred  feet  from  the  mill,  stated 
that  it  was  impossible  to  raise  potatoes  in  their  garden  by  reason 
of  the  fumes  from  the  mill,  although  com,  string  beans  and  peas 
will  grow.     The  odor  is  at  times  stifling. 

Three  other  persons  residing  within  a  radius  of  1,500  feet 
refused  to  state  any  complaints  against  the  existence  of  the  fumes 
from  the  plant. 

One  person,  who  resided  some  1,500  feet  from  the  plant  and 
who  requested  that  the  name  be  omitted,  stated  that  although  the 
fumes  were  somewhat  disagreeable,  the  family  were  not  very 
greatly  inconvenienced  by  them.  In  no  case,  although  the  ques- 
tion was  asked,  was  it  stated  that  the  fumes  from  the  plant  caused 
sickness. 

In  conclusion  it  mav  be  said: 

•' 

1.  That  the  operation  of  the  sulphite  mill  under  present  con- 
ditions occasions  serious  inconvenience  and  discomfort  to  manv 
citizens  residing  within  a  radius  of  from  1,500  to  2,000  feet  from 
the  mill  and  thereby  constitutes  a  public  nuisance. 

2.  That  the  value  of  the  property  for  a  distance  of  four  or  five 
hundred  feet  from  the  plant  i?  seriously  impaired  by  reason  of 
the  fact  that  vegetation  is  killed  by  the  fumes  from  the  plant. 

3.  That  the  pro^^ent  exposed  condition  of  several  parts  of  the 
sulphite  ])lant  may  be  remedied,  thereby  removing  to  a  large  ex- 
tent the  present  existing  nuisance. 

Respectful ly  submitted, 

H.  B.  CLEVELAND, 

Afisistnnt  Sanitary  En/jineer 
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Albaxy,  X.  Y.,  August  9,  1907. 
Mjr,  Fbej)  Allen,  President  Board  of  Healthy  Dexter,  N.  Y. 

Deab,  Sie: — Some  time  ago  the  Department  received  from  Dr. 
Morgan,  the  health  officer  of  j^our  village,  a  certified  copy  of  the 
resolutions  adopted  by  your  board  of  health  with  reference  to  the 
sulphite  mill  of  the  Dexter  Sulphite  Pulp  and  Paper  Company. 

One  of  our  inspectors  visited  Dexter  some  time  ago  but,  owing 
to  the  large  amount  of  work  w^hich  the  Department  has  under- 
taken this  summer  and  the  fact  that  he  has  been  obliged  to  be 
away  for  considerable  time,  it  has' been  impossible  for  him  to 
make  any  report  in  the  matter  before. 

I  beg  to  inclose  herewith  copy  of  his  report  and  I  think  there 
is  no  question  but  what  your  l)oard  of  health  has  authority  to 
deal  with  the  question  and  that  it  should  do  so.  Therefore,  under 
section  25  of  the  Public  Iloalth  l^aw^,  I  hereby  direct  you  to  con- 
vene your  board  of  health  to  take  proper  action  in  regard  to  the 
alleged  nuisance,  and  I  w^ould  suggest  that  the  subject  receive 
vour  serious  consideration. 

Would  it  not  be  advisable,  in  case  your  notice  to  the  company 
is  not  obeyed,  for  your  board  to  take  the  proper  steps  to  secure 
an  injunction  restraining  the  discharge  of  these  gases,  etc.,  from 
the  mill.  You  are  required  to  see  that  the  present  condition  is 
abated  with  as  little  delay  as  possible. 

Kindly  advise  me  as  to  the  action  taken  bv  your  board. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


GREENBURGH 

Complaint  was  received  on  July  3d  of  insanitary  conditions 
existing  at  Woodlands  lake  in  the  town  of  Greenburgh,  AVest- 
chester  count  v. 

A  report  was  received  from  the  health  officer  and  procedure 
under  sections  25  and  25a  was  suggestevd  to  the  complainant  as 
the  most  feasible  way  to  improve  the  conditions  complained  of. 
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GREEN  ISLAND 

Ithaca,  N.  Y.,  October  28,  1907. 

Eugene  H.  Poetee,  M.D.,   Commissioner  of  Health,  Albany, 
N.  T. 

Deae  Sir:  —  In  the  matter  of  the  alleged  nuisance  created  by 
the  dump  on  Green  Island,  complained  of  by  Mr.  H.  L,  Edson 
on  Jime  4,  1907,  and  on  later  dates,  I  have  to  report  as  follows : 

The  statements  of  Mr,  Edson  as  to  the  location  of  the  dump 
and  as  to  the  fact  of  its  continued  use  by  the  city  of  Troy  are 
correct,  and  the  facts  are  as  stated.  The  city  engineer  of  Troy, 
in  his  letter  of  August  8th,  estimates  the  amount  of  garbage  de- 
posited on  the  dump  weekly  to  be  422  1/3  loads,  averaging  two 
cubic  yards  per  load,  and  he  states  further  that  the  organic  matter 
is  raked  together,  and,  with  all  ooralbustible  matter,  is  regularly 
burned  in  the  furnace  provided  for  that  purpose. 

^On  the  occasion  when  I  visited  this  dump,  which,  in  spite  of 
the  statem^its  of  Mr.  Edson,  seems  to  be  located  in  such  a  place 
that  no  public  nuisance  is  to  be  feared,  no  odor  whatever  was  per- 
ceptible. Kitchen  garbage  I  found  no  traces  of,  but  boxes, 
barrels,  paper,  street  dust,  and  waste  wool  from  factories  made 
up  the  bulk  of  the  garbage.  The  wool  waste  is  carefully  raked 
over,  sorted^  dried,  baled,  and  sold,  and  whatever  odor  might 
exist  on  the  dump  would  probably  come  from  the  dried  wool 
waste. 

I  am  of  the  opinion,  therefore,  that  while  the  practice  of  dump- 
ing garbage  of  any  sort  is  a  method  of  disposal  which  will  always 
be  unsatisfactory  and  insanitary,  and  that  the  process  of  incin- 
eration is  to  be  desired  in  all  such  cases,  yet,  in  the  case  of  this 
Centre  Island  dump,  T  do  not  feel  that  the  Department  would 
he  justified  in  any  attempt  to  compel  the  city  of  Troy  to  dis- 
continue using  its  present  dump,  and  in  its  stead  construct  and 
operate  a  garbage  crematory. 

Very  respectfully, 

n.  N.  OGDEN, 

Assistant  Sanitary  Engineer 
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HUDSON 

Hudson,  N.  Y.,  September  26,  1907. 

EuGE:<fE    H.    PoETEB,    M.D.,    State    Commissioner    of   Health, 
Albany,  N.  Y. 

Deae  Sie: — During  the  spring  of  this  year  your  attention  was 
called  to  an  alleged  nuisance  emanating  from  the  Hudson  Port- 
land Company's  plant,  in  this  city,  in  the  nature  of  smoke  and 
cement  dust.  At  that  time  you  informed  us  that  an  inspector 
from  your  Department  would  visit  the  plant  and  report  thereon. 
On  April  18,  1907,  our  board  decided  to  let  the  matter  rest  for 
six  months  in  order  to  have  the  matter  thoroughly  investigated. 
As  the  allotted  time  will  soon  expire  we  write  for  the  purpose  of 
apprising  you  of  the  fact  and  respectfully  requesting  a  report  and 
opinion  from  your  Department.  If  your  inspector  has  not  yet 
made  his  visit  to  this  citv,  wo  would  suirffest  that  he  do  so  not 
later  than  the  early  part  of  October,  as  our  health  officer  will  be 
absent  from  the  citv  for  several  davs  after  the  15th  of  that  month. 

Respectfully  yours, 

HENRY  HUDSOX, 

Mayor 

LOUIS  VAX  HOESEN, 

Health  Officer 

WM.  AVORT]\rAX, 

Secretary 


Albany,  K  Y.,  October  24,  1907. 

Eugene    H.    Portkr,    ^F.D.,    Stat'?    Commissioner    of    Health, 
Albany,  N.  Y. 

Deab  Sib:  —  I  beg  to  report  that  in  accordance  with  your  in- 
structions Mr.  H.  B.  Cleveland,  Assistant  Sanitary  Engineer, 
visited  the  plant  of  the  Hudson  Portland  O^mcnt  Company  at 
Hudson,  N.  Y.,  on  October  10,  1907,  for  the  purpose  of  investi- 
gating the  alleged  nuisance  said  to  be  caused  by  smoke  and 
cement  dust  from  the  plant. 
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'On  September  26th,  a  communication  from  the  Board  of  Ilralth 
of  the  city  of  Hudson  was  addressed  to  this  Dej^artment  askiiic^ 
that  an  investigation  be  made  and  a  report  and  opinion  rendered 
by  this  Department,  concerning  the  operation  of  the  cement  works 
at  Hudson. 

It  appears  from  his  report  that  the  plant  is  located  about  a 
quarter  of  a  mile  southwest  of  the  nearest  residential  portion  of 
the  city,  between  the  New  York  Central  &  Hudson  River  rail- 
road tracks.  The  plant  has  been  in  operation  four  years,  em- 
ploys 300  men,  and  the  daily  output  is  from  1,800  to  2,000 
barrels  of  Portland  cement. 

In  company  with  Mr.  E.  Bravender,  superintendent  of  the 
plant,  he  inspected  the  various  operations  carried  on  at  the  plant. 

In  the  manufacture  of  cement,  five  separate  processes  art^ 
required: 

1.  Drying  of  clay. 

2.  Preliminary  grinding  of  rock. 

3.  Grinding  of  day  and  rock  together. 

4.  Burning  or  calcination. 

5.  Grinding  of  burned  clay  and  rock. 

Of  these  five  processes,  only  the  first  and  fourth,  the  dryin^r 
of  the  clay  and  the  burning  of  the  mixture  of  ground  clay  and 
rock  produce  cement  dust  in  quantities  or  in  such  a  manner  as 
to  become  a  possible  annoyance  to  residents  of  the  city  of  Hudson. 
This  is  true  from  the  fact  that  in  these  two  processes  only,  fur- 
naces with  stacks  are  used  in  the  operation.  These  two  processes 
will  bo  separately  described  and  the  loss  of  clay  and  cement  dis- 
cussed in  relation  to  each  process. 

The  clay  used  in  the  process  amoimts  to  20  per  cent,  of  the 
total  product.  This  must  be  dried  in  rotating,  cylindrical  kilns 
before  being  ground  with  the  rock  particles.  In  drying  the  clay, 
some  of  the  fine  dust  escapes  through  the  stacks.  The  superin- 
tendent stated  that  the  separate  parallel  firing  cylinders  which 
were  observed  in  the  plant  had  been  constructed  during  the  pres- 
ent season  in  connection  with  two  of  the  thr<»e  clay  drying  tubes 
and  that  the  third  clav  drvinc  cylinder  was  to  Ix*  similarlv  fitted 
up.     This  arraiifrenient  ])ennits  part  of  the  firing  to  be  done  in 


State  Department  of  Health.  383 

separate  tubes  instead  of  at  the  lower  end  of  the  tubes  in  which 
the  clay  is  dried,  thus  allowing  the  gases  from  the  furnaces  to 
settle  and  deposit  before  being  turned  into  the  drying  cylinder. 
It  is  claimed  that  this  arrangement  has  considerably  reduced  the 
loss  of  fine  clay. 

In  order  to  arrest  the  fine  clay  which  escapes  from  the  kilns, 
steam  and  water  sprays  have,  during  the  present  season,  been 
installed  in  the  stacks  over  the  clay  drying  machines.  By  this 
means,  a  considerable  amount  of  clay  dust  is  arrested  and  the 
water  and  condensed  steam  containing  the  dust  is  then  conducted 
outside  the  building. 

At  the  time  of  the  inspection,  the  amount  of  fine  clay  escaping 
from  the  stacks  during  the  drying  process  was  not  such  as  to  make 
it  appear  that  any  considerable  annoyance  arising  from  this  part 
of  the  plant  'would  be  caused  to  the  residents  of  the  city  even  at 
such  times  as  the  direction  of  the  wind  was  toward  the  city. 

After  the  rock  has  been  ground  into  particles  and  the  clay  and 
rock  particles  have  been  ground  together,  the  mixture  containing 
20  per  cent,  clay  and  80  per  cent,  ground  limestone  is  burned 
to  the  point  of  vitrification  in  ten  kilns  consisting  of  rotating, 
cylindrical  furnaces  in  which  a  temperature  of  1500  degrees  F. 
is  maintained  by  the  introduction  of  hot  burning  gases  and  an 
air  draft  and  burning  gas  feeds  to  the  burning  kiln.  It  is  mainly 
in  this  operation  that  the  loss  of  fine  cement  occurs  which  gives 
ground  for  complaint. 

At  the  end  of  four  of  the  kilns,  baffles  have  been  constructed 
through  which  the  burning  gases  and  smoke,  which  carries  fine 
cement,  is  passed  in  order  to  allow  opportunity  for  a  st^ttlement 
or  deposit  of  the  cement  before  the  smoke  and  gases  are  passed 
u})ward  through  the  stacks.  These  baffles  are  simply  large  u^a- 
sonrv  or  concrete  boxes  divided  bv  vertical  partitions  into  four 
compartments,  the  path  of  the  smoke  and  gase>;  being  upward 
and  downward  over  and  under  the  partitions,  which  are  about 
fifteen  feet  high,  imtil  the  stack  openinir  i<  reached.  In  this  way 
a  certain  amount  of  the  cement  dust  is  settled  out.  However, 
the  superintendent  admitted  that  the  installation  of  these  baffles, 
which  was  acfompli-hod  duriuir  the  present  season,  had  not  very 
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materially  reduced  the  amount  of  cement  which  is  carried  off 
during  the  burning  process. 

At  the  time  of  the  inspection,  it  was  not  possible  to  observe 
the  effect  on  the  residential  section  of  the  cement  dust  carried  in 
the  air,  since  the  direction  of  the  wind  was  up  the  river  and  not 
toward  the  city. 

In  company  with  Dr.  Louis  Van  Hoesen,  health  officer  of  the 
city,  he  went  to  the  river  bank  about  one-quarter  mile  upstream 
from  the  plant,  at  a  point  in  the  outer  edge  of  the  smoke  and 
cement  dust  from  the  works  to  observe  the  effect  of  the  operations. 
It  was  agreed  that,  at  the  time,  it  could  not  be  said  that  a  nui- 
sance was  created  at  this  point,  although  out  on  the  river  the  air 
seemed  to  be  filled  to  a  greater  extent  with  smoke  and  dust. 

It  was  stated  by  Superintendent  Bravender  and  by  Health 
Officer  Van  Hoesen,  that  there  are  not  more  than  fifteen  or 
twenty  days  in  the  year  when  the  wind  is  from  the  west  or  south- 
west, and  it  is  only  on  such  days  that  the  cement  dust  can  to  any 
appreciable  extent. affect  any  residential  portion  of  the  city. 

The  prevailing  winds  are  from  the  north,  northwest  and  south- 
€a8t,  and  on  account  of  the  location  of  Mount  Merino  and  other 
hills  south  of  the  citv,  a  south  wind  is  so  restricted  in  direction 
that  it  does  not  carrv  the  cement  dust  toward  the  citv. 

In  conclusion,  as  to  the  nuisance  arising  from  the  operation 
of  the  cement  works  and  the  steps  which  may  be  t^ken  for  its 
abatement,  it  may  be  said: 

1.  That  the  Hudson  Portland  Cement  Company  are  evidently 
making  sincere  efforts  to  reduce  the  amount  of  cement  escaping 
from  their  stacks  as  is  evidenced  by  the  improvements  occasion- 
ing considerable  expense,  introduced  by  the  company  during  the 
past  season. 

2.  That  the  smoke  and  cement  dust  from  the  plant  does  not 
affect  the  city  to  any  material  extent  except  during  the  fifteen  or 
twontv  davs  in  the  vear  when  the  wind  is  from  the  southwest. 

3.  That,  from  the  statement  of  Health  Officer  Van  Hoesen, 
it  appears  that  all  but  one  of  the  physicians  of  the  city  have 
stated  that  no  cases  of  throat  affection  or  other  disease  has  been 
occasioned  by  the  presence  of  the  cement  dust  and  the  condition 
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SENECA  FALLS 

Seneca  Falls,  N.  Y.,  May  15,  1907. 

The  Stale  Department  of  Health,  Albany,  N.  Y. 

Deab  Sibs  :  —  I  beg  to  call  your  attention  to  a  condition  of 
matters  in  Cayuga  lake  that,  in  my  judgment,  deserves  investiga- 
tion and  prompt  and  thorough  action  on  your  part. 

The  west  shore  of  Cayuga  lake  is  fast  becoming  a  foul  and  stag- 
nant line  of  marsh  and  mud  and  filth  and  which  could  be  very 
greatly  relieved  and  changed  for  the  better  by  a  very  little  ex- 
penditure of  time  and  money. 

The  New  York  Central  railroad  crosses  the  lake  starting  at 
the  village  of  Cayuga,  on  the  east  shore  of  the  lake,  and  running 
diagonally  in  a  northwesterly  direction  across  the  lake.  The  cur- 
rent of  the  lake  is  to  the  north.  There  is  a  single  opening  under 
the  tracks  of  the  railroad  which  is  east  of  the  original  center  of 
the  lake.  From  this  opening  supporting  the  railroad  track,  as 
it  extends  northwest,  is  a  solid  embankment  of  earth  and  stones. 
The  result  of  this  situation  is  that  as  the  waters  of  the  lake  move 
toward  the  north  and  strike  the  railroad  embankment  they  are  de- 
flected toward  the  west  by  the  angle  made  by  the  railroad  and 
thus  are  driven  into  the  acute  angled  comer  formed  by  the  rail- 
road and  the  west  shpre  of  the  lake.  There  being  no  escape  for 
this  water,  it  naturally  becomes  stagnant  and  mud  accumulates 
fast  and  settles,  and  the  water  being  dead  the  flag  and  weeds  form 
a  rank  growth;  and  added  to  aU  this  is  the  fact,  that  there  is  a 
stretch  of  summer  cottages  extending  for  nearly  two  miles  along 
the  west  shore  of  the  lake,  and  also  on  the  same  west  shore  and 
within  two  miles  is  a  very  extensive  and  popular  summer  resort 
which  is  visited  by  thousands  of  people  every  day  during  the 
summer  months  and  all  the  sewage  and  refuse  thus  carried  into 
the  lake  from  these  places  drifts  along  the  west  shore  of  the  lake 
into  the  comer  formed  by  the  railroad  embankment  and  the  west 
shore  of  the  lake  and  makes  still  further  additions  to  the  mud  and 
fllth  that  is  continually  settling  in  that  part  of  the  lake.  If  an 
opening  could  be  made  in  the  railroad  embankment  at  the  line  of 
the  flag  so  as  to  allow  a  current  of  water  to  flow  through  imder  the 
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railroad  and  along  the  east  edge  of  the  flag,  it  would  help  very 
materially  to  cleanse  and  purify  the  waters  on  the  west  side  of 
the  lake  and  prevent  the  continual  accumulation  of  mud  and  filth 
that  is  being  continually  brought  into  the  lake  from  the  west  shore 
south  of  the  railroad  tracks.  We  believe  that  if  the  matter  was 
presented  to  the  railroad  company  by  so  influential  and  respectable 
a  body  as  your  board,  it  would  very  cheerfully  make  an  opening 
at  the  place  suggested.  The  expense  of  it  would  be  very  trifling 
compared  to  the  great  good  that  would  result. 

I  have  made  a  rough  sketch  of  the  situation,  as  I  have  explained 
it  in  my  letter,  and  herewith  inclose  it  to  you. 

Aside  from  the  purely  sanitary  view,  as  above  indicated,  another 
idea  might  be  suggested  in  connection  with  this  matter  and  that 
is,  that  Cayuga  lake  is  a  public  highway  over  which  every  one  has 
a  right  to  travel  and  which  should  be  kept  reasonably  free  from 
filth  so  that  its  use  would  not  be  disagreeable  or  dangerous.  The 
rights  of  travelers  upon  the  lake  call  for  a  cleaner  and  safer  con- 
dition of  the  highway  which  it  has  the  right  to  use. 

Your  early  attention  to  this  matter  will  be  greatly  appreciated 
by  many  thousands  of  people  who  make  use  of  Cayuga  lake  for 
purposes  of  travel  and  pleasure. 

Very  truly  yours, 

J.  N.  HAMMOND 


Ithaca,  N.  Y.,  June  1,  1907. 

Dr.  E.  H.  Porter,  Commissioner  of  Health,  Albany,  N.  Y. 

Dear  Sir  :  —  Replying  to  your  letter  of  instruction  of  May 
2M,  in  the  matter  of  the  alleged  pollution  of  Cayuga  lake  and  the 
public  nuisance  caused  by  the  embankment  of  the  New  York 
Central  railroad  across  the  north  end  of  the  lake,  permit  me  to 
advise  you  as  follows: 

In  the  course  of  my  visit  to  Soneca  Falls  yesterday,  I  was  able 
to  confer  with  Mr.  Hammond,  of  the  firm  submitting  the  letter 
of  complaint,  in  regard  to  the  matter.  I  assured  him  that  you 
were  anxious  to  remedy  any  evils  which  might  exist  there  but 
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{Kjinted  out  to  bim  that  since  it  might  be  necessary  to  force  the 
railroad  to  go  to  tbe  expense  of  tbe  waterway  which  he  desires, 
it  would  br-  neccflsarj'  f«>r  you  to  obtain  evidence,  first,  of  the  ex- 
istence of  a  public  nuisance  existing  there,  and  second,  that  the 
nuisance  was  due  to  tbe  acts  of  tbe  railroad  company.    There  are 
no  cottages  within  a  half  mile  of  tbe  weeds  and  sedge  which  he 
alleges  are  caused  by  tbe  embankment  and  it  is  difficult  for  me  to 
iK'lieve  that  tbe  mere  existence  of  a  growth  of  weeds  is  a  menace 
to  public  health.     He  assured  me  that  there  were  odors  to  be 
readily  detectc<l  at  times  of  hot  weather  at  the  cottages  but  that 
tbe  present  was  not  a  desirable  time  to  visit  the  locality  on  ac- 
count of  tbe  continuous  cold  weather.     He  acknowledged  that 
tbe  refuse  along  the  shore,  from  which  tbe  smell  might  come,  was 
largely  house  refuse  dumped  into  the  lake  from  the  cottages,  and 
that  this  procedure  would  continue  to  furnish  odors  even  if  the 
waterway  was  provided.     It  does  not  seem  to  be  possible  to  defi- 
nitely assert  that  tbe  waterway  would  prevent  the  further  develop- 
ment of  tbe  weed  growth,  but  it  is  assumed  that  because  the  con- 
ditions now  are  different  from  the  conditions  existing  fifteen  years 
ago  when  the  embankment  was  built,  that  therefore  the  changed 
conditions  are  duo  to  the  embankment. 

ilr.  Ilaminond  is  to  notify  me  of  the  time,  perhaps  two  weeks 
h(  nee,  when  tbe  odors  are  prevalent  and  when  it  would  be  desir- 
able for  nic  to  visit  the  locality.  Meanwhile,  he  is  content  to  let 
the  matter  lie,  while  he  considers  whether  it  will  be  possible  to 
jjresent  enough  evidence;  to  convince  you  of  the  existence  of  a 
nuisance  and  of  the  responsibility  of  the  railroad  for  the  same. 

Yours  respectfully, 

ir.  X.  OGDEX, 

Assistant  Sanitary  Engineer 


Albany,  X.  V.,  AmjuH  14,  1907. 
Dr.  E.  11.  PoHTFJi,  Commissioner  of  Health,  Albany,  N.  Y. 

Deab  Sir:  —  I  have  to  rcj)ort  that  on  Monday,  August  12th,  T 
visitt^d  the  village  of  Seneca  Falls  and  in  company  with  Mr.  W. 
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B-  Harper,  membeT  of  assenKv  frMn  Senec*  ^vhixtt,  uid  with 
Dr.  Meddeiu  beaZili  oSctr  of  ihe  Tillace  of  S<ntoa  Fall^s.  in- 
spected  the  condi:i*nis  sl:»z^  :Le  shorc-s  of  Cayug:a  lake  complained 
of  as  a  nuisance. 

I  sobmit  herewith  a  ?ie:ch  n:ap  sh«>wiiyr  :ho  relative  location 
of  the  cottages  on  ihe  wr?:  ^h•:•^e  of  Cayiiga  lake  and  the  embank- 
ment of  the  Xew  York  Central  railrc>ad  —  the  effect  of  the  latter 
being  claimed  to  produce  excessive  growth  of  wet^s  and  water 
plants  in  the  northwest  comer  of  the  lake.  Said  excessive  growth 
uf  weeds  producing,  according  lo  the  complainants,  bad  odors  and 
conditions  prejudicial  to  health. 

I  find  that  from  the  nonhwest  comer  of  the  lake  to  a  point  Mow 
Cayuga  Lake  Park,  a  distance  of  about  one  mile,  are  located  aK>ut 
seventv-five  cottages  and  the  park,  which  has  an  attemljuuv  of 
about  a  thousand  on  days  of  lai^  attendance. 

Xearly  every  one  of  the  cottages  discharges  sewage  and  domes- 
tic wastes  directlv  into  the  lake,  the  waters  of  which  an^  verv  shal- 
low,  the  condition  producing  a  large  growth  of  weeils  and  alg^w 
The  dense  growth  of  flag  and  cat-tails  projects  into  the  lake  aKnit 
an  eighth  of  a  mile  south  of  the  railroad  embankment,  cutting  off 
whatever  current  might  exist  along  the  shore  northward.  It  was 
claimed  by  the  health  officer,  who  has  a  cottage  on  the  shore  at 
the  end  of  a  small  bay  where  the  vegetable  growth  is-  densest,  that 
this  growth  of  flag  is  continually  increasing  and  that  land  is  being 
made  at  the  rear  of  the  growth.  He  further  stated  that  the  growtli 
of  ..eaweed  (so-called)  in  the  water  along  shore  is  continually 
deuvser  and  denser  and  that  the  beach  is  being  spoiled  for  bathing 
and  boating. 

It  is  the  desire  of  the  cottagers  that  this  Department  take  up 
the  matter  with  the  Xew  York  Central  railroad  requiring  them  to 
construct  an  open  waterway  at  the  western  end  of  their  embank- 
ment in  line  with  the  west  shore  of  the  lake,  in  order  that  a  cur- 
rent may  be  established  through  the  embankment  into  the  wat<»rfl 
of  a  stream  adjacent  to  the  embankment  on  the  north  side,  tho 
stream  being  known  as  the  Dimont  river. 

Attached  herewith,  you  will  find  affidavits  submitted  by  the 
health  officer  and  by  Mr.  Harper  as  to  tho  extent  of  the  nuisance 
caused  by  the  decay  of  the  vegetation  above  referred  to.     On  the 
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date  of  my  visit  no  such  odor  was  perceptible  and  in  my  opinion 
the  growth  of  algse  and  other  vegetation  could  not  be  classed  as  a 
public  nuisance  or  as  a  menace  to  health.  In  my  .opinion,  if  the 
cottagers  have  any  remedy  in  the  matter  it  must  be  sought,  not 
from  this  Department,  but  from  the  Public  Utilities  Commis- 
sion or  by  civil  action. 

Respectfully  submitted, 

H.  K  OGDEN, 
Assistant  Sanitary  Engineer 


Albany,  X.  Y.,  August  21,  1907. 
Mr.  WiixiAM  B.  Habpeb,  Seneca  Falls,  N.  Y. 

Deab  Sib: — With  reference  to  the  alleged  insanitary  condi- 
tions on  Cayuga  lake,  I  beg  to  inclose  herewith  copy  of  the  re- 
port of  our  engineer,  who  made  the  inspection  recently. 

I  wish  to  call  your  attention  to  the  conclusions  in  his  report. 
After  going  over  the  matter  carefully  with  him,  I  am  of  the  same 
opinion  as  expressed  in  the  report,  that  the  conditions  cannot  be 
classed  as  a  public  nuisance  or  as  a  menace  to  health,  and  that 
they  are  not  therefore  under  the  control  of  this  Department. 

Very  respectfully, 

EUGENE  H.  PORTEE, 

Commissioner  of  Health 


SYRACUSE 

Syracuse,  N.  Y.,  November  1,  1907. 

Dr.  E.  TI.  Port1':r,  Commissioner,  New  York  State  Department 
of  Health,  Albany,  N.  Y» 

Dear  Doctor:  —  The  proposed  raising  of  Onondaga  lake  in 
the  construction  of  the  barge  canal  in  the  opinion  of  many  will 
be  a  serious  menace  to  the  health  of  the  city  of  Syracuse.     It  is 
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the  present  plan  to  raise  the  dam  at  Phoenix  about  four  feet 
which  will  result  in  raising  the  water  in  Onondaga  lake  nearly  as 
much.  This  will  mean  the  transforming  hundred  of  acres  of  good 
land  into  swamp,  which  will  be  flooded  at  times  and  then  again 
left  to  partially  dry.  At  a  conference  with  Mr.  E.  A.  Powell, 
chairman  of  a  special  committee  of  the  Syracuse  chamber  of  com- 
merce to  consider  this  matter  and  with  Dr.  John  Heffron,  chair^ 
man  of  the  committee  on  public  health  of  the  Onondaga  County 
Medical  Society,  and  of  the  similar  committees  in  both  the  Syra- 
cuse Academy  of  Medicine  and  of  the  New  York  State  Medical 
Society,  they  requested  me  to  state  to  you  that  it  is  the  wish  of 
the  committees  they  represent  that  they  join  with  the  health  com- 
mittee of  the  Syracuse  chamber  of  commerce,  which  I  represent, 
in  askinir  you  to  send  a  sanitary  expert  from  your  department  to 
investigate  the  situation  and  advise  us  in  this  matter.  It  is  very 
necessary  that  this  be  done  at  once  as  the  canal  officials  are  to 
grant  a  hearing  upon  the  question  the  6th  instant.  If  you  send 
a  man  here,  we  will  be  pleased  to  furnish  him  with  abimdant  data 
and  we  will  gladly  go  over  the  ground  with  him  and  assist  him  in 
every  way  possible. 

Respectfully  yours, 

B.  W.  SHERWOOD, 
Chairman  Health  Committee  of  the  Syracuse  Chamber  of  Cowr 
merce 


Albany,  K  Y.,  November  9,  1907. 

Henry  C.  Allen,  City  Engineer,  Syracuse,  N.  Y.;  A.  Lee  Olm- 
sted, Attorney  for  Abutting  Property  Owners,  500-501 
Kirk  Building,  Syracuse,  N.  F.;  E.  A.  Powell,  Chairman 
Committee  Plujenix  Dam-,  Appointed  by  Chamber  of  Comr 
merce,  Syracuse,  N.  Y. 

Gentlemen  : —  Replying  to  the  following  questions  submitted 
by  you  to  the  State  Engineer  and  Advisory  Board  of  Consulting 
Engineers  on  September  20,  1907,  we  herewith  submit  our 
answers  to  the  same. 
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1.  What  is  the  general  plan  of  the  improvement  at  Phoenix? 
A.  A  dam  and  lock. 

2.  What  is  the  elevation  of  the  present  dam?    A.  359.13. 

3.  What  is  the  elevation  of  the  crest  of  the  proposed  new  dam  ? 
A.  363. 

4.  Will  the  new  dam  be  a  fixed  or  a  movable  dam  ?  A.  Under 
date  of  October  15,  1906,  the  Advisory  Board  of  Consulting  En- 
gineers recommend  the  following: 

'^  Resolved,  That  this  Board  recommends  to  the  State  Engineer 
the  construction  of  a  fixed  dam  at  Phoenix,  to  be  located  between 
the  site  of  the  present  dam  and  the  bridge  at  Bridge  street,  on  the 
Oswego  river,  in  said  town.  Said  dam  to  be  a  curved  dam,  with 
a  radius  of  about  200  feet  and  a  crest  length  available  for  spill- 
way of  not  less  than  775  feet." 

However,  this  a  question  that  has  not  yet  been  passed  upon  by 
either  the  State  Engineer,  or  the  Canal  Board. 

6.  If  movable,  at  what  height  is  it  proposed  to  maintain  the 
fixed  portion?    A.  Undetermined. 

6.  Assuming  the  dam  to  be  fixed  with  a  crest  at  363,  what  is 
computed  to  be  the  elevation  of  water  in  Onondaga  lake  with 
such  a  dam  at  maximum,  minimum  and  mean  flows  of  the  river 
at  Phoenix  of,  say,  25,000,  2,500  and  5,000  cubic  feet  per  second 
respectively  ?  A.  Gauge  readings  indicate  that  the  ordinary  max- 
imum of  floods  will  not  greatly  exceed  20,000  cubic  feet  per 
second  in  the  Oswego  river,  and  10,000  cubic  feet  per  second  in 
the  Seneca  river.  Hence  the  maximum  discharge  has  been  taken 
at  the  above  figures. 

Below  the  discharge  of  5,000  cubic  feet  per  second,  the  slope  is 
too  flat  to  compute  with  any  degree  of  accuracy.  At  such  times 
the  elevation  at  Onondaga  outlet,  or  Baldwinsville,  will  probably 
be  between  0.1  and  0.5  feet  greater  than  that  above  the  Phoenix 
dam.  The  elevation  at  Phoenix  dam  at  low  stages  will  not  be  be- 
low 363  and  the  amount  it  exceeds  that  elevation  will  be  depen- 
dent upon  the  amount  of  water  passing  through  the  mills  and  lock. 

The  figures  here  give  n  for  5,000  cubic  feet  per  second  discharge 
or  lees  show  the  elevations  at  points  along  the  river  when  the  en- 
tire flow  is  passing  over  the  dam,  and  therefore  represent  the 
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worst  possible  conditions  so  far  as  the  height  of  the  water  is  con- 
cerned. 

The  following  are  the  elevations  at  points  in  question  with 
discharge  of  20,000  cubic  feet  per  second,  and  5,000)  cubic  feet 
per  second  under  the  conditions  above  imposed:  20,000  C.  F.  S. 
at  Onondaga  outlet,  367.7;  5,000  C.  F.  S.  at  Onondaga  outlet, 
364.58.  In  both  cases  all  water  assumed  to  be  flovdng  over  the 
dam  at  Phoenix.  With  powers  in  operation  these  elevations 
would  be  reduced. 

7.  Assuming  the  fixed  dam  to  remain  as  it  is,  but  with  a  mov- 
able crest  constructed,  what  is  computed  to  be  the  elevation  of  the 
water  in  Onondaga  lake  at  the  flows  stated  in  the  last  question? 
A.  20,000  C.  F.  S.,  elevation  366.45 ;  5,000  C.  F.  S.,  elevation 
365.35. 

8.  How  much,  and  what  lands  lying  around  Onondaga  lake  will 
be  affected  by  submergence  and  saturation  ?    A.  See  contour  maps. 

9.  Is  it  contemplated  by  the  State  to  acquire  title  to  lands 
submerged  and  saturated,  or  to  pay  damages  for  flooding  and 
saturating  the  same?  A.  This  is  a  legal  and  not  engineering 
question. 

10.  If  a  new  fixed  dam  is  built,  what  is  its  proposed  crest, 
length  and  form,  also  its  location?  A.  Exact  form  not  yet  de- 
termined. The  above  water  elevations  are  based  on  crest  length 
of  691.2  feet,  curved  type,  with  radius  of  about  220  feet. 

11.  What  is  the  length  of  the  present  dam  ?    A.  438  feet. 

12.  Can  we  be  furnished  with  a  copy  of  Mr.  Horton's  report 
on  a  fixed  dam  at  Pha>nix  ?  A.  The  report  asked  for  is  now  some- 
what obsolete,  but  it  is  believed  that  the  information  you  require 
is  given  in  answers  to  the  within  questions. 

13.  What  is  the  estimated  cost  of  deepening  the  channels  in  the 
Oswego,  Oneida  and  Seneca  rivers  to  build  the  canal  without  rais- 
ing the  dam  at  Phoenix  ?  A.  It  is  believed  that  such  a  change  in 
the  natural  elevation  of  the  river  beds  in  question  would  so  affect 
the  regimen  of  said  rivers  at  certain  points  as  to  make  the  de- 
sign an  impracticable  one,  owing  to  th(»  treacherous  character  of 
the  earth  material. 

14.  If  it  is  contemplated  to  acquire  a  title  to  land  damaged 
around  Onondaga  lake,  what  elevation  has  been,  or  will  be  prob- 
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aMy  decided  upon  below,  which  such  lands  will  bo  acquired? 
A.  Eiiowing  the  elevation  at  which  the  changed  conditions  will 
flood  adjacent  lands,  the  question  of  damages,  if  any,  is  one  to  be 
adjusted  with  the  individual  property-owner. 

15.  (a)  What  effect,  if  any,  will  the  raising  of  the  dam  at 
Phoenix  have  upon  the  water  power  rights  at  Baldwinsville  ?  (b) 
Will  the  water  below  the  dam  at  Baldwinsville  be  affected  and  if 
80  how  much  at  the  maximum,  mean  and  minimum  flows  above 
referred  to.  A.  (a)  Conditions  below  the  Baldwinsville  dam  will 
be  changed  but  little.  Probably  there  will  be  a  slight  increase  of 
head  at  Baldwinsville  due  to  lowering  the  water  when  Phoenix 
mills  are  running,  (b)  At  flood  times  computations  show  that 
the  changed  conditions  will  lower  the  water  elevation  below  the 
Baldwinsville  dam.  At  mean  and  minimum  flows  the  conditions 
will  not  be  greatly  changed. 

16.  What  is  the  width  and  depth  of  the  proposed  channel  from 
the  Phoenix  dam  to  the  outlet  of  Onondaga  lake  ?  A.  Canalized 
river  with  minimum  cross  section  of  200  feet ;  twelve  feet  depth. 

17.  What  is  the  proposed  width  and  depth  of  the  canal  leading 
from  Onondaga  lake  to  the  Seneca  river,  and  will  it  follow  the 
present  channel  ?    A.  See  Canal  Act,  chapter  147,  Laws  of  1903. 

18.  What  effect  is  it  computed  that  the  widening  and  deepen- 
ing of  the  river  above  Baldwinsville  will  have  upon  Onondaga 
lake  in  a  quicker  discharge  of  the  high  water  from  the  Montezuma 
marshes?  A.  The  effect  is  indeterminate  and  probably  imma- 
terial. 

19.  With  the  proposed  improvements  in  the  Seneca  river,  will 
it  be  a  more  frequent  occurrence  that  the  water  from  the  river  will 
back  in,  and  fill  up  and  raise  the  lake  ?  If  so  what  data  have  you 
upon  the  subject?    A.  See  answers  to  above  questions. 

20.  Will  the  proposed  raising  of  the  dam  and  lake  affect  the 
sewerage  and  drainage  of  the  Xew  York  State  Fair  Grounds,  the 
village  and  plant  at  Solvay,  and  the  Halcomb  Steel  Works? 
A.  See  answers  to  above  questions. 

Respectfully  submitted, 

FREDERICK  SKENE, 

State  En^gineer  and  Surveyor 

EDWARD  A.  BOND, 
(T^gtirMuiM.  Advisory  Board  of  Consulting  Engineers 
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Albany,  N.  Y.,  November  9,  1907. 

B.  W.  Shebwood,  M.  D.,  Chairman  Health  Com/mittee  of  Syra- 
cuse Chamber  of  Commerce,  Syracuse,  N,  Y. 

Deab  Sib: — I  am  sendiug  you  herewith  the  report  of  our  Chief 
Engineer,  Mr.  Theodore  Horton,  upon  the  results  of  his  investiga- 
tion of  the  conditions  with  respect  to  water  levels  in  Onondaga 
lake,  carried  out  in  accordance  with  the  request  in  your  letter  of 
Xovember  1, 1907. 

I  believe  Mr.  Horton  has  considered  the  question  very  care- 
fully and  although  he  emphasizes  that  the  conclusions  are  some- 
what tentative  owing  to  lack  of  information  of  facts,  I  believe  they 
were  carefully  reached  and  will  be  of  assistance  to  you  and  your 
committee  in  meeting  the  situation. 

If  there  are  further  suggestions  or  assistance  I  can  give  you 
in  the  matter,  I  will  be  pleased  to  do  so. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  November  6,  1907. 

Eugene    H.    Porter,    M.l).,    State    Commissioner    of   Health, 
Albany,  N.  Y.: 

Dear  Sir:  —  In  accordance  with  your  directions  and  the  re- 
quest of  Dr.  B.  AV.  Sherwood,  chairman  of  the  health  committee 
of  Syracuse  chamber  of  commerce  who,  in  behalf  of  said  and 
other  local  health  committees  of  Syracuse,  has  requested  the  ad- 
vice of  this  Department  as  to  the  eflFect  of  the  possible  fluctuation 
of  the  water  levels  of  Onondaga  lake  incident  to  the  proposed 
improvements  to  the  barge  canal,  upon  the  public  health  of  Syra- 
cuse, I  beg  to  report  as  follows: 

On  November  3d,  I  visited  Syracuse  and  during  the  morning 
conferred  with  Dr.  Sherwood  in  regard  to  sentiment  and  action 
of  the  various  committees  above  referred  to  in  the  matter  of 
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the  possible  and  probable  changes  in  the  water  levels  of  Onon- 
daga lake  and  the  possible  resultant  effects  upon  public  health 
of  Syracuse.  I  conferred  also  with  Mr.  H.  C.  Allen,  city  sji- 
gineer,  who  is  well  familiar  with  the  general  engineering  features 
ajssociated  with  tlie  proposed  work  of  the  barge  canal,  and  exam- 
ined reports,  plans,  profiles  and  hydraulic  data  which  wer.^  od 
file  in  his  office.  I  further  conferred  with  Mr.  E.  A.  Powon, 
chairman  of  the  special  committee  of  the  Syracuse  chamber  of 
commerce,  in  regard  to  the  general  question  before  us  and  in  par- 
ticular to  the  effect  of  the  proposed  changes  in  water  level  due 
to  barge  canal  operations  in  past  years  and  the  possible  changes 
due  to  future  operation. 

During  the  afternoon,  in  company  with  Dr.  Sherwood,  Mr. 
Powell  and  other  gentlemen,  I  drove  around  and  inspected  the 
<diored  of  Onondaga  lake.  I  examined  the  sanitary  conditions  of 
the  shores,  the  extent  and  character  of  land  that  might  be  flooded 
by  any  raising  of  the  water  level  of  the  lake,  and  the  points  of 
present  and  proposed  sewage  outfalls  of  the  city.  I  also  had 
pointed  out  to  me  the  location  and  extent  and  nature  of  the 
changes  contemplated  in  the  construction  of  the  barge  canal  and 
the  lands  which  it  was  feared  might  be  flooded  and  damaged,  and 
otherwise  result  in  conditions  which  might  be  a  menace  to  health. 

Briefly  described,  the  proposed  work  of  the  construction  of  the 
bai^  canal  as  affecting  Onondaga  lake  and  the  city  of  Syracuse, 
as  I  understand  it  from  the  data  furnished  me,  will  comprise  the 
canalization  of  Seneca  river,  Onondaga  outlet  and  Onondaga  lake 
by  the  construction  of  a  new  dam,  or  the  raising  of  the  present 
dam  at  Phcenix  to  a  level  of  363,  or  by  other  improvements  to  the 
channels  of  these  waterways.  The  type  of  dam  which  it  is  pro- 
posed to  construct  has  not  yet  been  decided  according  to  the  com- 
mimication  of  the  Canal  Advisorv  Board  to  Messrs.  Allen,  01m- 
stead  and  Powell  dated  October  10,  1906,  but,  so  far  as  could  b€ 
inferred  from  the  lotter,  the  dam  would  be  a  circular  fixed  dam 
of  about  200  feet  radius  or  some  form  of  movable  crest  dam  con- 
structed on  the  line  of  the  existing  one  at  Phoenix. 

The  dam  at  Phoenix  is  438  feet  long  with  crest  at  an  elevation 
of  about  459.0.  The  length  of  the  proposed  circular  dam  is  775 
feet  with  fixed  crest  at  an  elevation  of  363.0.     The  length  of  the 
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alternative  proposed  movable  dam  would  be  approximately  438 
feet  with  movable  crest  ranging  from  some  level  between  its  pres- 
ent fixed  level  of  459,  and  elevation  463. 

The  questions  at  issue  and  about  which  there  seems  to  be  some 
uncertainty  are: 

1.  What  effect  will  the  fixed  type  of  circular  dam  now  favored 
by  the  Canal  Board  have  upon  the  water  levels  in  Lake  Onon- 
daga? 

2.  What  effect  will  any  fluctuation,  or  permanent  rise,  in  the 
water  level  of  the  lake  have  upon  the  public  health  of  the  locality  I 

3.  Would  not  the  substitution  of  a  movable  type  of  dam  re- 
move entirely  or  appreciably  any  possible  objectionable  influence 
upon  the  water  levels  in  Onondaga  lake  resulting  from  the  con- 
struction of  a  fixed  dam. 

Members  of  the  local  committees,  above  mentioned,  have  al- 
ready sought  information  in  regard  to  these  questions  directly 
from  the  Advisory  Board  of  Consulting  Engineers  for  the  barge 
canal.  The  replies  to  a  scries  of  questions  received  by  them  from 
the  Advisory  Board  give  in  a  large  measure  the  information 
sought,  but,  at  the  same  time,  do  not  give  in  as  full  a  manner, 
nor  in  the  degree  of  definiteness  desired,  sufficient  information  to 
remove  the  uncertainty  which  prevails  in  the  minds  of  many 
members  of  the  local  committees.  I  have,  therefore,  carefully 
considered  not  only  these  replies  but  other  engineering  computa- 
tions and  data  in  the  hands  of  the  local  city  engineer's  depart- 
ment and  feel  that  there  are  reasonable  grounds  for  at  least  some 
uncertainty  as  to  the  effect  of  the  proposed  types  of  dams  upon 
the  water  levels  of  the  lake  as  stated  in  the  communication  from 
the  Canal  Advisorv  Board. 

In  reviewing  these  questions  and  answers  which  passed  be- 
tween the  local  committees  and  the  Board  of  Advisory  Engineers, 
I  have  studied  and  checked  over  the  figures  as  given  by  them  so 
far  as  they  can  be  chocked  with  the  limited  information  avail- 
able. The  nnost  important  questions  are  Xos.  G  and  7,  which 
refer  to  the  lake  levels  inidor  conditions  of  5,000  and  20,000  cubic 
feet  per  j^econd  flow  with  the  two  types  of  dams.  Question  No. 
6  refers  to  a  fixed  dam  with  crest  of  363,  and  question.  No.  7 
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to  the  present  dam  (or  an  equivalent  of  the  same)  with  a  movable 
crest.  These  two  questions  will  be  considered  separately,  but 
before  doing  so,  a  brief  statement  will  be  given  of  the  salient 
factors  governing  the  relation  of  these  crest  elevations  to  water 
levels  in  the  lake. 

In  the  waterway  above  the  dam  at  Phoenix,  including  Seneca 
river  and  Onondaga  outlet,  after  these  have  had  the  channels 
widened  and  deepened,  the  amount  of  backwater  (that  is  the  re- 
lation of  the  elevation  of  the  water  level  in  the  lake  to  the  eleva- 
tion of  the  crest  of  the  dam)  will  depend  upon  the  volume  of 
flow  and  the  length  of  the  crest  if  a  fixed  dam  is  used,  or  the 
length  and  adjustability  of  the  crest  if  a  movable  dam  is  used. 
The  total  backwater  may  be  considered  made  up  of  the  head  re- 
quired to  discharge  a  volume  of  water  over  the  crest  at  the  dam 
(which  I  will  term  "Weir  Head")  plus  the  head,  or  fall  re- 
quired to  remove  the  volume  of  wat-er  in  the  river  from  the  lake 
down  to  the  dam  at  Phoenix  (which  I  will  term  "  slope  head.") 

Now  the  "  weir  head  "  for  a  dam  with  a  fixed  crest  would  be, 
for  a  flow  of  5,000  cubic  feet  per  second,  about  one  and  one-half 
feet  for  a  crest  775  feet  long,  and  about  two  and  one-quarter  feet 
for  a  crest  438  feet  long.  The  slope  in  the  river  channels  from 
the  lake  to  Phoenix  would,  for  a  volume  of  5,000  cubic  feet  per 
second  flow,  and  according  to  answer  ITo.  7,  approximate  0.5  feet, 
a  figure  which,  after  approximate  computations,  I  have  little 
reason  to  doubt.  These  figures  would  indicate  that  for  the  long 
circular  crest  mentioned  with  elevation  fixed  at  363,  and  a  flow 
of  5,000  cubic  feet,  a  water  level  in  Onondaga  lake  of  approxi- 
mately 365.0,  with  flows  ranging  from  5,000  down  to,  say,  2,500 
cubic  feet,  per  second,  these  water  levels  in  the  lake  would  range 
from  365  to  about  363.5. 

In  other  words,  it  appears  that  for  a  period  of  six  months  or 
more  in  the  year,  i.  e.,  from  June  to  December,  with  a  fixed  type 
of  circular  dam  having  a  length  of  crest  of  775  feet,  the  water 
levels  in  the  lake  would  only  fluctuate  between  the  elevation 
363.5  and  365.0.  At  other  seasons  of  the  year,  when  the  rivers 
would  be  in  flood,  the  levels  would  ri:'e  as  in  the  past  to  stages  in 
close  proximity  to  368.0.  The  main  point  to  keep  in  mind  is 
that  the  construction  of  a  circular  dam  at  Phoenix  with  creat  775 
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foet  long,  would  raise  the  average  summer  flow,  which  now  ranges 
from  say  360  to  363,  to  a  level  that  would  fluctuate  approxi- 
mately from  363.5  to  365.0. 

Considering  now  the  movable  type  of  dam,  it  appears  that  by 
adjusting  the  height  of  the  crest,  it  is  possible  to  keep  the  water 
level  just  above  the  crest  of  the  dam  at  a  fixed  elevation,  such  as 
363,  by  raising  and  lowering  the  crest  according  to  the  volume 
of  flow.  In  other  words,  when  the  volume  of  flow  increases,  it  is 
only  necessary  to  lower  tlie  crest  in  order  to  keep  the  water  level 
at  the  fixed  elevation  of  363.0. 

If,  then,  the  Canal  Board  should  use  the  present  dam  and  con- 
struct a  movable  crest  having  maximum  elevation  at  363  (i.  e., 
a  range  of  four  feet)  then  it  would  be  possible  to  maintain  a  863 
water  level  back  of  the  dam  for  volumes  of  flow  ranging  from 
zero  to  that  corresponding  to  four  feet  head  on  the  crest,  corre- 
sponding approximately  to  about  11,000  cubic  feet  per  second. 
The  water  level  in  the  lake  would  then  be  governed  only  by  the 
"  slope  head  "  which  would  range  from  0.1  to  0.5  feet  up  to 
5,000  cubic  feet  per  second  and  probably  as  much  as  say  2.0  feet 
for  a  flow  of  10,000  cubic  feet  per  second. 

It  is  evident  then  that  with  a  movable  crest  dam,  the  water 
surface  in  the  lake  could  be  maintained  at  a  more  uniform  level 
for  much  greater  volumes  of  flow  than  if  the  dam  were  a  fixed 
one  with  a  crest  that  could  not  be  lowered  below  363.  This 
factor  may  in  fact  be  a  very  important  one  when  we  consider, 
first,  that  improvements  are  contemplated  on  the  Seneca  river 
above  Onondaga  outlet  that  may  bring  down  slightly  larger 
volumes  of  water  during  the  summer  season  a  flow  considerably 
in  excess  of  5,000  feet  might  occur,  in  which  case  the  water  level 
in  the  lake  would  rise  higher  than  elevation  365.0  and  a  flooding 
of  a  considerable  area  of  land,  adjacent  to  the  lake,  might  result. 

It  appears  then  from  the  facts  in  the  case,  so  far  as  I  could  de- 
termine from  the  rather  incomplete  data  and  records  furnished 
me: 

1.  That  with  a  fixed  dam  of  circular  type  with  crest  775  feet 
long,  it  may  be  expcn-tod  that  the  water  level  in  the  lake  during 
six  months  of  tlu*  vour  will  1k»  raised  somewhat  and  will  fluctuate 

« 

ordinarily  between  3C3.5  and  365.0;  and  that  possibly  elevation 
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u65.0  might  be  exceeded  should  a  flow  in  excess  of  5,000  cubic 
feet  per  second  occur  during  this  period  of  the  year. 

2.  That  in  general  a  movable  crest  dam  would  permit  the  water 
level  in  the  lake  to  be  maintained  at  a  more  uniform  level  than 
could  be  obtained  by  use  of  a  fixed  dam,  and  for  much  greater 
volumes  of  flow  than  5,000  cubic  feet  per  second. 

3.  That  with  the  use  of  either  type  of  dam  the  flood  levels 
in  the  lake  will  not  vary  to  any  considerable  extent  from  those 
that  have  been  occasioned  in  the  past. 

4.  That  the  construction  of  a  fixed  type  of  dam,  such  as  that 
proposed  having  a  length  of  775  feet,  and  crest  at  elevation  363.0, 
would,  by  maintaining  the  water  surface  in  the  lake  at  a  more 
imiform  level  than  has  occurred  in  the  past,  not  be  a  detriment 
to  the  sanitary  condition  of  the  locality;  but,  on  the  contrary, 
providing  the  outlet  of  the  proposed  intercepting  outfall  sewers 
of  the  city  are  maintained  with  inverts  not  lower  than  elevation 
364.0,  there  would  in  all  probability  be  a  considerable  improve- 
ntent  in  these  sanitary  conditions  surrounding  the  lake. 

5.  That  a  movable  dam  would  enable  the  water  level  in  the 
lake  during  the  dry  six  months  of  the  year  to  be  maintained  at 
not  only  a  more  uniform  level  but  at  a  lower  level  than  would  be 
possible  with  the  use  of  a  fixed  dam,  and  still  permit  the  water 
level  in  the  Sefteca  river  above  the  proposed  dam  to  be  maintained 
at  the  elevation  365.0,  desired  by  the  Canal  Board;  and  that, 
consequently,  the  increased  benefit  derived  from  these  more  uni- 
form conditions  would  indicate  the  superiority  of  the  movable 
type  of  dam  over  the  fixed  type. 

I  b(^  to  say  that  the  foregoing  consideration  and  conclusions 
have  been  based  upon  premises  which  have  been  in  a  measure 
presumptive.  I  was  unsuccessful  in  finding  on  two  occasions  rep- 
resentatives at  the  barge  canal  office  in  Albany  from  whom 
I  could  secure  explanations  as  to  the  possible  types  of  dams  which 
it  is  proposed  to  construct  and  operate,  nor  was  I  able  to  verify 
any  of  the  data  furnished  m(»  at  Syracuse.  I  believe,  however, 
that  the  facta  presented  and  assuni(»d  are  approximately  correct 
«nd  that  the  conclusions  based  tli(*r(M>n  an^  correspondingly 
correct 
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Owing,  however,  to  the  urgent  request  of  the  local  committees 
and  in  view  of  the  early  date  of  the  hearing  of  the  Board  of 
Advisory  Engineers,  on  the  matter,  it  seems  desirable  that  this 
report  with  its  tentative  conclusions  be  forwarded  without  delay. 

Very  respectfully, 

THEOTXDRE  HORTON, 

Chief  Engineer 
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INVESTIGATIONS  ORDERED  BY  THE  GOVERNOR 

During  the  year  1907,  two  important  investigations  were  under- 
taken in  accordance  with  special  order  of  the  chief  executive^ 
acting  under  the  provisions  of  section  G  of  article  1  of  the  Public 
Health  Law.  These  investigations  were  made  the  subject  of 
special  studies  and  reports,  and  were  in  relation  to  the  following: 

1.  The  pollution  of  the  upper  Hudson  river  and  its  tributaries 
by  wastes  from  pulp  and  paper  mills  and  other  industrial  estab- 
lishments. 

2.  The  pollution  of  the  Grasse  (or  DeGrasse)  river  by  the 
wastes  from  the  DeGrasse  Paper  Company  at  Pyrites. 

In  both  of  these  investigations  the  combined  resources  of  the 
Sanitary  Engineering  Division  and  the  Hygienic  Laboratory 
were  called  upon.  Tho  questions  at  issue  were  vital,  not  only 
in  their  relation  to  the  health  and  comfort  of  the  residents  of  this 
particular  section  of  the  State,  but  also  the  broader  and  more 
comprehensive  problem  of  the  proper  disposal  of  domestic  sewage 
and  industrial  wastes  in  the  entire  State.  Although  consider- 
able time  was  consumed  and  much  detailed  examination  and  study 
were  expended  upon  the'  two  investigations,  a  large  amount  of 
valuable  information  was  obtained  and  important  conclusions 
were  reached. 

In  addition  to  the  above  investigations  carried  out  under  specific 
executive  order,  other  investigations  have  been  referred  to  the 
Department  from  the  Executive  Chamber.  They  have  been  in  the 
nature  of  complaints  of  lesser  importance,  but  have,  nevertheless, 
been  made  the  subject  of  careful  investigations  and  reports.  These 
investigations  were  in  relation  to  the  following: 

Ballston  Spa. —  Pollution  of  Kayaderosseras  creek  by  the  wastes 
from  the  Union  Bag  &  Paper  Company. 
Catskill.— P(»]]ution  r.f  Catskill  creek. 
Hollywood. —  Pollution  of  Kaquette  river. 

..   [406] 
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Homell. —  Pollution  of  Canisteo  river. 
Hudson  river. —  Pollution  of  ice  fields. 

Hutchinson  canal. —  Pollution  by  sewage  from  Mount  Vernon, 
Pelham  and  Pelham  Manor. 
New  York  city. —  Pollution  of  Croton  water  supply. 
Stony  Point. —  Nuisance  arising  from  insufficient  drainage. 
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REPORT  ON  THE  POLLUTION  OF  THE  UPPER  HUD- 
SON BY  INDUSTRIAL  WASTES 


Hon.  Chables  E.  Hughes,  Governor  of  the  State  of  New  York, 
Albany,  N.  Y. 

Sib:  —  I  have  the  honor  to  submit  herewith  my  report  upon 
the  investigation  of  the  pollution  of  the  upper  Hudson  river  in 
the  counties  of  Washington,  Warren  and  Saratoga,  resulting  from 
the  discharge  therein  of  sludge  acids  and  of  wastes  from  pulp 
mills  and  other  industrial  establishments. 

This  investigation  was  undertaken  pursuant  to  an  executive 
order,  dated  May  17,  1907,  requiring  the  Commissioner  of  Health 
in  accordance  with  the  provisions  of  section  6  of  article  1  of  the 
Public  Health  Law  to  make  an  examination  into  the  alleged  nui- 
sance and  questions  affecting  the  security  of  life  and  health  in 
the  locality  aforesaid,  and  to  report  the  results  thereof  to  the  Gov- 
ernor on  or  before  the  15th  day  of  August,  1907.  Copies  of  the 
complaint  and  order  appear  among  the  appendices. 

The  work  was  begun  immediately  and  the  investigation  has  oc- 
cupied a  large  part  of  the  time  of  the  division  of  Sanitary  Engi- 
neering and  the  Laboratory  since  it  was  begun. 

A  public  hearing  w^as  held  at  Fort  Edward,  N.  T.,  by  the 
Commissioner  on  July  2,  1907,  notice  of  which  was  served  on  all 
the  persons  whose  names  appeared  on  the  complaint,  and  to  the 
Governor,  and  such  notice  was  also  published  in  several  news- 
papers in  Fort  Edward,  Keescvillc,  and  Glens  Falls.  This  notice 
required  all  the  petitioners,  complainants,  riparian  owners,  and  the 
pwTiers,  proprietors  or  managers  of  pulp  mills,  factories  and  other 
industrial  establishments,  and  all  other  persons  interested  therein, 
to  appear  before  the  Commissioner  of  Health  for  the  purpose 
of  giving  testimony  regarding  said  complaint.  A  copy  of  the 
notice  above  referred  to  and  the  evidence  taken  at  the  hearing 
are  presented  herewith. 
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Previous  Investigation  of  Pollution  of  the  Hudson  River  by 

the  State  Department  of  Health 

The  pollution  of  the  Hudson  river,  including  the  upper  Hudson, 
has  been  the  subject  of  general  and  special  investigations  by  the 
State  Department  of  Health  on  a  number  of  occasions.  Some  of 
them  have  been  made  with  respect  to  general  pollution  by  both 
industrial  and  domestic  sewage  while  others  have  been  more 
specific  with  respect  to  some  mill  or  municipality  involving  a 
question  of  local  nuisance  or  a  "problem  of  sewage  disposal.  The 
more  important  of  these  investigations  which  have  been  made 
and  reported  in  the  Annual  Reports  of  the  Department  are  as 
follows : 

1.  "Report  on  the  Hudson  River,"  by  C.  C.  Bro\\'n,  C.  E.,  in 
the  Tenth  Annual  Report  of  the  State  Board  of  Health  for  the 
year  1890.  This  report  was  in  the  nature  of  a  preliminary  r(»port 
and  was  limited  to  an  examination  of  the  sanitary  conditions  of 
the  coves  created  by  the  railroads  located  on  the  east  and  west 
shores  of  the  Hudson  river  below  the  Mohawk  river. 

2.  "  Second  Report  on  Hudson  River,"  by  C.  C.  Brown,  C  E., 
in  the  Eleventh  Annual  Report  of  the  State  Board  of  Health, 
for  the  year  1891.  This  report  was  somewhat  more  comprehen- 
sive than  the  preceding  one,  and  included  a  statistical  study  of 
the  growth  of  population  upon  the  watershed  of  the  Hudson  river, 
of  the  ice  industries  situated  along  the  river,  and  of  the  sources 
of  water  supplies  of  the  municipalities  located  along  the  river  and 
its  tributaries. 

3.  "  Third  Report  on  Hudson  River,"  by  C.  C.  Bro^vn,  C.  E., 
and  Theobald  Smith,  M.  D.,  in  the  Twelfth  Annual  Ri^port  of  the 
State  Board  of  Health  for  the  year  1892.  This  report  covered  an 
investigation  of  the  purity  of  the  waters  of  the  Hudson  river 
and  its  principal  tributary,  the  Mohawk  river,  with  respect  to 
the  question  of  water  supplies  of  cities  and  villages  situated  near 
them.  This  report  was  more  special  in  its  nature  and  was  the  first 
to  include  a  (•omi)n^hensive  chemical  and  biological  examination 
of  the  water  of  the  Hudson  river. 

4.  "  Fourth  Report  on  Mohawk  and  Hudson  River,"  by  C.  C. 
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Brow-n,  C.  E.,  and  Theobald  Smith,  M.  D.,  in  the  Thirteenth  An- 
nual Report  of  the  State  Board  of  Health  for  the  year  1893.  This 
report  covered  an  extension  of  the  chemical  and  biological  studies 
undertaken  and  reported  upon  in  the  previous  year  in  relation 
to  the  Hudson  river,  and  included  special  studies  of  pollution  and 
sedimentation  by  bacteriological  methods.  The  report  also  con- 
tains the  first  published  description  of  the  method  of  quantita- 
tively determining  the  pollution  of  water  by  fecal  bacteria. 

5.  A  report  on  the  ''  Saratoga  Lake  Nuisance,"  carried  out 
under  the  special  order  of  His  Excellency,  Governor  Roosevelt,  in 
the  Thirteenth  Annual  Report  of  the  State  Board  of  Health,  for 
the  year  1899.  This  report  covered  an  investigation  of  the  pol- 
lution of  the  Kayaderosseras  creek  by  certain  industrial  establish- 
ments and  the  villages  of  Ballston  Spa  and  Saratoga  Springs. 
This  report  was  made  tho  basis  of  executive  orders;  first,  pro- 
hibiting a  further  pollution  of  tho  shores  of  Saratoga  lake  by  the 
adjoining  hotels,  cottages,  and  dwellings;  secondly,  requiring 
sowagc»  purification  works  for  a  treatment  of  the  sewage  of  Balls- 
ton  Spa  and  Saratoga  Springs;  and  thirdly,  a  removal  of  the 
wastes  of  the  Hall,  llaight  k  Company  tannery  and  of  the  George 
West  Paper  &  Bag  Company  from  Kayaderosseras  creek. 

G.  **A  report  on  the  Pollution  of  the  Upper  Hudson  River," 
by  H.  B.  Cleveland,  Assistant  Sanitary  Engineer  of  the  State  De- 
partment of  Health,  in  1907.  This  investigation  and  report  was 
made  under  the  immediate  direction  of  this  Department,  and 
although  it  covered  in  a  cursory  manner  statistics  of  the  discharge 
of  sewage  into  the  upper  Hudson  from  the  mills  and  population 
upon  the  drainage  area,  the  very  limited  time  that  was  available 
at  the  time  of  this  investigation  made  the  report  necessarily  a 
somewhat  incomplete  one. 

Since  the  present  investigation  deals  more  particularly  with 
pollution  from  pulp  and  pa]>er  mills,  reference  should  bo  made 
here  to  the  two  similar  investigations  of  the  pollution  by  pulp  mills 
of  the  waters  of  Lake  Champ] ain. 

One  of  these  investigations  was  made  by  the  State  Department 
of  Health  under  special  order  of  Governor  Odell  in  May,  1904, 
and  wag  reported  in  full  in  the  Twenty-fifth  Annual  Report  of 
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the  State  Department  of  Health  for  1904,  pp.  620-645.  It  in- 
cluded a  study  of  the  pollution  of  the  Bouquet  and  Ausable  rivers 
from  mills  of  the  New  York  &  Pennsylvania  Company  located 
at  Willsboro  and  the  J.  &  J.  Rogers  Company  at  Ausable  Forks. 

The  other  investigation  was  made  by  the  United  States  Greo- 
logical  Survey  in  the  latter  part  of  the  same  year.  This  investi- 
gation was  more  general  in  its  nature  and  included  a  study  of  the 
pollution  from  both  domestic  sewage  and  industrial  wastes,  of  the 
waters  of  Lake  Ohamplain  in  the  States  of  New  York  and  Ver- 
mont. The  report  of  this  investigation  was  published  as  a  special 
document  of  the  U.  S.  Geological  Survey,  in  Water  Supply  and 
Irrigation  Paper  No.  121,  1905. 

The  reports  of  these  two  investigations,  although  differing  as 
to  their  scope  and  general  conclusion  reached,  are  however  quite 
complete,  and  lurnish  considerable  information  as  to  the  general 
question  of  pulp  mill  pollution  and  more  particularly  of  its  effects 
upon  the  waters  of  Lake  Champlain. 

Supplementing  the  above-mentioned  report  on  the  pollution  of 
the  Ausable  river  from  the  J.  &  J.  Rogers  Company,  a  second 
inspection  and  report  was  made  by  the  Department  in  December, 
1906,  for  the  purpose  of  comparing  what  changes,  if  any,  had 
been  made  in  the  conditions  of  pollution  of  Ausable  river  and  of 
what  methods  of  purification,  if  any,  had  been  introduced  by  this 
mill  for  the  disposal  of  their  sulphite  waste  liquor.  This  report 
is  on  file  in  the  Department  and  is  published  in  the  Twenty- 
seventh  Annual  Report  of  the  State  Department  of  Health 
for  1906. 

Nature  and  Scope  of  Present  Investigation 

Sections  IV  to  VI  inclusive  of  the  petition  to  the  Governor  refer 
to  the  pollution  of  the  Hudson  river  exclusively  by  wastes  from 
"  pulp  mills,  factories  and  other  industrial  establishments.^'  The 
Governor's  order,  however,  is  more  broadly  and  cautiously  drafted 
and  imposes  an  examination  into  not  only  the  alleged  nuisances 
cited  by  the  petitioners  but  to  "  such  other  questions  as  affect 
security  of  health  and  life." 

I  have,  therefore,  included  in  this  investigation;  first,  an  ex- 
amination of  the  nature  and  extent  of  pollution  from  the  mills 
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and  establishmeiits  that  discharge  industrial  wastes  into  the  Hud- 
son river;  secondly^  an  examination  and  study  of  the  domestic 
sewage  discharged  into  the  Hudson  river  by  the  population  resi- 
dent upon  the  watershed ;  and  thirdly,  a  study  of  the  effects  which 
these  two  classes  of  wastes  or  sewage  have,  first,  upon  the  com- 
fort and  convenience,  and,  secondly,  upon  the  health  and  life  of 
the  citizens  residing  along  or  near  the  banks  of  the  Hudson  river 
and  its  tributaries. 

This  investigation  was  started  early  in  June  and  continued 
through  the  greater  portion  of  June  and  July.  The  field  work  in- 
cluded a  careful  inspection  of  the  sewer  outlets  of  all  mills  and 
mimicipalities  contributing  pollution  to  the  river.  In  the  case  of 
the  mills  a  study  was  made  of  the  different  processes  employed  in 
each  mill  in  the  manufacture  of  their  respective  products;  the 
character  and  quantities  of  the  wastes  or  by-products  resulting 
from  the  processes ;  the  points  where  these  wastes  were  discharged 
into  the  streams ;  and  the  effects  which  these  discharges  have  upon 
the  pollution  of  the  stream,  so  far  as  they  were  evidenced  by  the 
senses.  In  the  case  of  municipalities  studies  were  made  to  deter- 
mine the  extent  and  effect  of  the  discharge  of  domestic  sewage 
from  each  of  the  villages  and  cities  located  along  the  river.  While 
these  studies  were  in  progress,  other  evidence  of  a  confirmatory 
nature  was  being  collected  by  means  of  chemical  and  biological 
analyses  of  samples  of  the  different  wastes,  and  of  the  river  water 
at  various  points  above  and  below  the  points  of  pollution.  Finally 
corroborative  evidence  of  a  testimonial  nature  was  gathered  from 
residents  along  the  river  who  were  directly  or  indirectly  affected 
by  the  pollution,  including  a  number  of  the  citizens  who  were 
particularly  interested  as  petitioners. 

A  detailed  description  will  now  be  given  of  the  character  and  ex- 
tent of  work  carried  out,  and  the  results  reached,  in  this  inves- 
tigation, and  in  order  that  these  may  be  more  clearly  understood, 
the  remainder  of  the  report  will  be  considered  under  the  follow- 
ing subdivisions : 

I.  Topography,  Geology  and  Hydrology  of  the  upper  Hudson 

river. 
II.  Pollution  of  upper  Hudson  river  by  industrial  wastes, 
(a)  Character  of  industrial  wastes. 
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(b)  Processee  employed  in  the  various  mills. 

(c)  Statistical    summary    of    pollution    from    industrial 

wastes. 

III.  Pollution  of  the  upper  Hudson  river  by  domestic  sewage. 

(a)  Pollution  by  urban  and  rural  population. 

(b)  Statistical  summary  of  pollution  from  domestic  sewage. 

IV.  Chemical   and  bacteriological  analyses  of   Hudson   river 

water. 
'  V.  Discussion  of  the  extent  and  effect  of  the  pollution  of  the 
Hudson  river. 

(a)  Extent  of  pollution. 

(1)  From  industrial  wastes. 

(2)  From  domestic  sewage. 

(b)  Effect  of  pollution. 

(1)  From  industrial  wastes. 

(2)  From  domestic  sewage. 
VI.  Means  for  elimination  of  pollution. 

VII.  Summary  and  conclusion. 
VIII.  Recommendations. 

I.  Topoobaphy,  Geology  and  Hydrology  of  the  Hudson 

River 

Topography 

The  Hudson  river  is  the  most  important  river  of  the  State. 
The  lower  portion  from  its  mouth  to  the  Mohawk  is  a  great  in- 
land tidal  estuary,  forming  an  important  channel  of  commerce. 
Its  upper  portion  above  the  Mohawk  is  noted  for  its  many  falls 
and  beautiful  scenery  which  afford  water  power  to  many  indus- 
tries and  numerous  resorts  for  pleasure  and  health. 

The  Hudson  river  rises  in  the  southern  tier  of  the  Adirondack 
mountains  in  a  chain  of  small  lakes  in  the  western  part  of  Essex 
county.  The  headwaters  may  be  considered  as  issuing  from  lakes 
Henderson  and  Golden,  having  elevations  of  1,810  and  2,764  feet, 
respectively,  above  mean  sea  level.  From  this  chain  of  lakes  the 
river  flows  in  a  generally  southerly  direction  to  Palmers  Falls 
where  it  turns  and  continues  in  a  northeasterly  direction  for  a 
distance  of  some  fifteen  to  twenty  miles  to  Glens  Falls  where  it 
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again  turns  sharply  and  continues  in  an  almost  directly  southerly 
direction  to  the  Mohawk  river  and  beyond  to  the  waters  of  New 
York  bay. 

The  drainage  area  of  the  Hudson  river  above  the  Mohawk 
river,  which  is  the  lowest  point  along  the  river  included  in  this 
investigation,  is  4,020  square  miles.  There  are  five  main  tribu- 
taries to  the  river  above  this  point  and  these  will  be  described 
in  the  order  of  their  confluence  with  the  main  river,  going  north 
from  the  Mohawk,  as  follows: 

1.  The  Hoosick  river,  which  enters  from  the  east,  has  a  total 
drainage  area  of  ToO  square  miles;  225  square  miles  of  which 
are  in  the  State  of  Massachusetts,  275  square  miles  in  the  State 
of  Vermont  and  230  -^tpiare  miles  in  the  State  of  New  York.  It 
rises  in  tlie  Green  mountains  in  Berkshire  county  in  Massachu- 
setts, and  flows  northerly,  crossing  the  southwestern  corner  of  Ver- 
mont and  into  Xew  York,  thence  through  Rensselaer  county  to 
the  Hudson  opposite  the  village  of  Stillwater.  The  country 
drained  is  mainly  mountainous  with  summits  reaching  elevations 
of  from  1,000  to  2,000  feet  above  mean  sea  level.  There  are 
many  water  powers  developed  in  all  three  of  the  States,  as  a  result 
of  the  steep  profile  of  the  river.  The  principal  tributaries  are  the 
Little  Jloosac  and  Tomhannock  entering  from  the  south,  and  the 
Walloomsac,  ente  ring  from  the  north. 

2.  Fish  creek,  which  enters  from  the  west  at  Schuylerville, 
has  a  drainage  area  of  253  square  miles.  It  is  the  outlet  of  Sara- 
toga lake  and  its  principal  tributary  is  Kayaderosseras  creek, 
which  drains  the  central  portion  of  Saratoga  county  and  enters 
Saratoga  lake  about  one  mile  above  the  outlc  t  of  the  lake.  While 
the  drainage  area  is  not  large  nor  the  profile  very  steep,  there  are 
a  number  of  water  powers  along  these  streams. 

3.  The  Batten  Kill,  which  enters  from  the  east,  has  a  drain- 
age area  of  460  square  miles,  of  which  220  square  miles  are  in 
the  State  of  Vermont  and  240  square  miles  in  the  State  of  New 
York.  It  rises  in  the  Green  mountains  in  Bennington  county, 
Vermont,  in  the  toAvn  of  Dorset,  and  flows  first  vsoutherly  and  then 
westerly  by  a  devious  course  to  the  Hudson,  entering  the  latter 
about  one  mile  north  of  Schuylerville.     It  drains  a  country,  the 

14 
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topography  of  which  is  similar  to  that  of  the  Iloosick  river.  The 
profile  of  the  river  is  steep,  especially  in  the  last  few  miles  of  its 
course.  As  a  result  of  this,  there  are  a  number  of  water  powers 
along  the  river,  especially  along  the  lower  section. 

4.  The  Sacandaga  river,  the  largest  tributary  of  the  Upper  Hud- 
son, which  enters  from  the  west  at  Hadley,  has  a  drainage  area  of 
1,040  square  miles.  At  its  headwaters  the  river  is  formed  by  the 
union  of  three  branches,  each  of  which  form  outlets  to  lakes  situ- 
ated in  the  southwestern  part  of  Hamilton  county.  The  west 
branch  forms  the  outlet  of  Piseco  lake,  having  an  elevation  of 
1,648  feet ;  the  middle  branch  the  outlet  of  Sacandaga  lake, 
having  an  elevation  of  1,70G  feet,  and  the  east  branch  the  outlet 
of  Pleasant  lakes,  a  scries  of  small  lakes  in  the  western  part  of 
Warren  county,  having  elevations  ranging  from  1,600  to  2,000 
feet.  After  these  three  branches  unite,  the  river  flows  in  a  south- 
easterly direction  to  a  point  about  five  miles  below  Northville, 
where  it  turns  abruptly  to  the  northeast  and  follows  this  direction 
in  an  irregular  course  to  the  Hudson  river. 

Although  the  profile  of  Sacandaga  river  is  steep  and  affords 
good  opportimities  for  water  po\ver,  these  powers  have  not  up 
to  this  time  been  developed,  except  in  two  or  three  cases.  The 
country  drained  is  a  mountainous  one,  very  sparsely  settled. 

5.  The  Schroon  river  is  the  last  important  tributary,  entering 
the  Hudson  river  from  the  east  and  north,  having  a  drainage 
area  of  560  square  miles.  This  river  forms  the  outlet  of  a  num- 
ber of  lakes  on  the  southern  slope  of  the  highest  portion  of  the 
Adirondack  mountains  in  Essex  county.  The  elevations  of  some 
of  these  lakes  range  from  1,000  to  1,500  feet  above  sea  level. 
The  river  flows  southerly  through  Essex  and  Warren  counties 
and  enters  the  Hudson  just  above  Thurman.  Although  this 
stream  also  affords  opportunities  for  water  power  development, 
the  only  power  that  has  been  developed  is  by  the  Schroon  River 
Pulp  &  Paper  Company  below  Warrensburg. 

The  remaining  two  tributaries  of  the  Upper  Hudson  river  are 
Boreas  river  and  Indian  river.  Both  streams  have  relatively  small 
drainage  areas  and  since  there  are  no  developed  water  powers  along 
them,  and  only  a  small  resident  population,  they  will  not  be 
described  in  detail. 
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Geology  and  Hydrology  of  the  Upper  Iliulson 

The  geology  of  the  Upper  Iludson  river  basin  is  very  eonipli- 
cated,  and  since  its  importance  in  the  present  investigation  is 
mainly  in  relation  to  its  effect  ui>on  stream  flow,  it  will  bo  de- 
scribed only  to  the  extent  of  showing  this  relation. 

The  Upper  Hudson  drains  a  nigged  mountainous  region  lying 
between  the  Adirondack  moimtains  on  the  west  and  north  and  the 
Green  mountains  on  the  east.  This  region  is  one  of  the  oldest  in 
the  geological  formation  of  the  State.  In  the  early  Paleozoic 
period  the  lower  areas  of  this  basin  were  submerged,  the  Adiron- 
dack mountains  forming  an  island  in  the  Paleozoic  sea  which  cov- 
ered the  remaining  area  of  the  State.  During  subsequent  up- 
heaval and  subsidences  this  region  was  successively  subjected  to 
denudations,  while  the  system  of  folding  and  erosion  which  fol- 
lowed gave  rise  to  the  rugged  topography,  the  numerous  lakes 
forming  the  sources  of  many  of  the  tributaries,  and  the  character 
of  the  outcrops  of  rock  of  the  various  geological  characters  or 
periods,  seen  at  the  present  time. 

In  the  western  and  northern  portions  of  the  basin  the  river  and 
tributaries  flow  over  a  formation  of  Precambrian  gneiss  and  lime- 
stone which  form  the  steeper  slopes,  while  in  the  valleys  between 
these  slopes  are  found  extensive  areas  of  sand,  frequently  of  con- 
siderable depth.  In  the  eastern  portion  of  tho  basin,  extending 
into  the  Green  mountains  of  Vermont  and  ilassachusetts,  these 
tributaries  flow  over  formations  of  limestone,  shale  and  sandstone. 

The  influence  of  the  topography  and  surface  geology,  as  well 
as  the  condition  of  forestry  upon  the  Iludson  river  catchment, 
has  an  appreciable  effect  upon  the  volume  of  flow  of  the  river. 
From  the  steep  and  impervious  slopes  of  the  upjx^r  mountain 
sections,  tho  rainfall,  except  the  small  portion  which  is  absorbed 
by  the  ground,  runs  quickly  to  the  streams  and  either  flows  off 
at  once  or  is  retained  as  temporary  storage  in  the  lakes  or  ponds. 
On  the  sand  areas  the  rainfall  is  mostly  absorbed  and  stored  in 
the  sand,  from  which  it  flows  beneath  tho  surface  gradually  to  the 
stream.  The  forest  vegetation,  including  the  extensive  growths 
of  what  the  woodmen  call  *^  spruce  duff  '^  (a  spongo-like  growth), 
has  the  effect  of  temporarily  absorbing  and  storing  the  rainfall, 
releasing  it  gradually  to  the  streams. 
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Owing  to  the  equal iziug  effects  which  the  relatively  large 
amount  of  temporary  storage  from  the  lakes,  sand  areas  and  vege- 
tation have  upon  the  run-off  of  the  Upper  Hudson  catchment,  the 
flow  is  well  maintained  through  the  year,  especially  during  the 
summer  season,  when  othi  r  catchment  areas  of  similar  size,  but 
lacking  this  >torage,  yield  a  much  smaller  flow.  A  record  of  the 
flow  of  the  Hudson  river  over  the  West  Virginia  Pulp  &  Paper 
Company's  dam  at  Mechanicville  has,  very  fortunately,  been  kept 
for  a  number  of  years,  and  from  this  record  the  flow  from  the 
catchme-nt  area  above  this  point  can  be  readily  compared  for  the 
various  seasons   and  years. 

This  record  of  flow,  covering  the  jRriod  from  ISDO  to  1906, 
inclusive,  is  given  in  Table  Xo.  1,  Appendix  A.  This  table  gives 
the  average  montily  flow  for  each  of  the  years  of  this  period,  as 
well  as  the  average  of  the  monthly  flows  for  the  whole  period. 
The  flows  are  expressed  in  cubic  feet  per  second. 

Assuming  the  period  of  '^  summer  flow  "  to  be  represented  by 
the  months  of  July,  August  and  September,  the  three  lowest 
monthly  flows  shown  in  the  column  of  averages,  and  taking  the 
average  of  these  three  months  as  representing  this  periexl,  we 
have  4,367  cubic  feet  per  second  as  the  *^  average  summer  flow." 
Selecting  the  year  1899  as  representing  a  year  of  minimum  sum- 
mer flow,  and  taking  the  average  of  the  three  months  as  before, 
we  have  1,913  cubic  feet  per  second  as  representing  the  *'  mini- 
mum summer  flow."  The  lowest  ilow  recorded  for  anv  month 
during  this  period  was  1,393  cubic  fee^t  per  sei^ond,  oecurring  in 
August,  1899,  whicli  may  be  considereel  as  repres(nting  the 
"  minimum  monthly  flow." 

In  order  to  compare  the  condition  of  flow  of  the  Hudson  river 
during  the  short  interval  of  time  covering  the  field  examinations 
and  analytical  work  during  the  present  investigation  w^ith  the 
flow  at  other  seasons  or  periods,  as  just  described  in  the  above 
table,  I  have  secured  the  records  of  flow  at  Mechanicville  for 
each  day  from  June  12th  to  June  30th,  inclusive,  the  interval 
covered  by  these  observations.  This  record  of  flow  appears  in 
the  Table  No.  2,  Appendix  A. 

Taking  the  average  of  the  flows  given  in  Table  No.  2  as  repre- 
senting an  appropriate  comparison   wnth  the  monthly  flows   as 
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cxprcsstxl  in  Table  Xo.  1,  it  will  be  seen  that  the  stage  of  the 
river  at  the  time  of  our  obsc  rvatious  corresponds  very  closely  to 
the  '^  average,  summer  flow,"  covering  the  period  of  years  included 
in  Table  No.  1.  Expressed  differently,  the  condition  of  flow  of 
the  river  during  the  time  covered  by  our  observations  corresponds 
to  the  average  sitmmcr  conditions  that  might  be  expected  during 
any  period  of  fifteen  cons(cutivc  years. 

11.    Poi.LUTiax  OF  the  Tim^kk  IIlosox  Kiveu  by  Industrial 

Wastes 

(a)   Character  of  Industrial   Wades 

The  polluti<m  of  the  Ujipcr  Hudson  rivtr  by  the  mills  and 
industrial  establishments  which  were  examined  and  studied  in 
this  investigation  comprises  wastes  or  by-products  from  the  vari- 
ous processes  employed  in  pulp  and  ])ap(  r  mills,  knitting  mills, 
tanneries,  creameries,  breweries  anel  distilleries,  wall-paper  and 
other  printing  mills  and  woolen  mills.  There  are  other  indus- 
trial establishments  than  these  located  along  the  lluelson  river  in 
the  territe>rv  e*e»ve^red,  but  it  w\as  found  that  the  wa^:tes  w*ere  of 
such  a  charaeter  or  in  such  small  quant  it  ie^s  as  to  be  an  insignifi- 
cant factor  in  the  general  pollution  of  the  river. 

The  mills  which  cause  the  most  serious  pollution  of  the  Hudson 
river  and  tributaries  anil  the  ones  whiedi  form  the  basis  e)f  com- 
plaint of  the  petitioners  are  the  pulp  and  j)aper  mills.  A  moi^t 
thorough  examinatie>n  wivs  nuide  of  tlu  m  on  this  a('C(>unt. 

Tannerie\s  are- in  general  a  source  of  serious  jiollution  wherever* 
th(;y  exist,  if  the  wastes  are  not  purified.  On  the  r])j)e  r  TTudsou 
watershed,  however,  there  is  only  one  tannery,  viz.,  at  Hallston 
Spa,  and  although  this  tannery  has  in  the  jiast  been  a  source  of 
serious  nuisance  anel  a  cause  for  spe»cial  investigatiem,  the  wastes 
are  at  present  being  ])urified  by  tre^atnunt  in  pncipitatiem  tanks 
be'fore  they  are  dischargrel  into  tlic^  village  se*wer  system. 

The  knitting  mills  are  few  in  numlK^r  and  the  wastes  discharges! 
bv  them  into  the  river  not  fnund  to  be  a  serious  fa<*tor  in  the 
general  pollution  of  the  rive^r.  TIkv  do  (lise*harge  a  squall 
amount  of  soap,  and  some  aniline  <lyes  and  salts  whie'h  are  usenl 
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in  the  manufacturing  processes.  The  knitting  mills  are  located 
principally  upon  the  Eatten  kill  and  the  Hudson  below  the  Batten 
kill.  Xo  purification  processes  were  used  in  any  of  the  knitting 
mills  that  were  inspected. 

Creameries,  breweries  and  distilleries  were  not  found  to  be 
api)rec*iable  factors  in  the  pollution  of  the  Upper  Hudson.  There 
were  no  distilleries  and  only  one  brtwcry  —  located  at  Fort  Ed- 
ward. Xo  creameries,  where  butter  or  cheese  is  manufactured, 
were  founel,  although  five  milk  stations  were  locateel.  The  wastes 
from  the^se,  /.  e,,  the  washings  of  milk  cans  and  a  small  amoimt 
of  wasted  milk  in  the  summer  season,  were  founel  to  be  so  small 
and  the  amounts  so  indefinite  of  estimation  that  no  attempt  was 
made  to  incluelc  them  in  the  statistics  anel  tables  ai)pearing  later 
in  the  report. 

Wall-paper  mills  and  cotton  print  mills  that  do  printing  fur- 
nish a  considerable  amount  of  pollution,  not  so  much  on  account 
of  the  quantity  as  the  character  of  it.  The  wastes  are  mostly 
spent  color-washings  from  the  printing  machines  which,  when  dis- 
charged into  the  streams,  are  very  unsightly.  \Vall-pa|>er  and 
print  mills  were  found  principally  along  the  Hudson  river  and 
along  the  Iloosick  river  in  Massachusetts. 

Woolen  mills  are  nearly  always  sources  of  objex?tionable  pollu- 
tion. The  wa>te  water  from  the  \\x)ol  scourins;  mae*hin(s  carries 
larg'  amounts  of  animal  grease  and  soap,  while,  in  the  mills 
when-  the  we>ol  is  dyed,  thciv  is  in  adelition  a  considerable  amount 
of  s-pent  (ly(s.  The  only  woolen  mills  were  founel  to  be  situated 
almost  exclusively   on  the   Hoosick   river   in  Massachusetts   and 

It  should  be  stated  lure  that  in  all  of  the  mills  some  provision 
is  made  for  the  dis])osal  of  the  sanitary  sewage  of  the  (inployees. 
In  some  instances  this  sewage  is  discharged  into  the  streams  along 
with  the  indrstrial  wastes,  and  in  se)me  instances  it  is  discharged 
independently  into  i)ublic  or  private  sewer  systems  or  directly 
into  the  river.  The  sanitary  sewage  from  these  mills,  however, 
represents  in  amount  but  a  very  small  fraction  of  the  industrial 
wastes,  and  although  in  quality  it  is  of  considerably  greater 
impejrtance  from  the  standpoint  of  affecting  health  and  life  than 
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the  industrial  wastes,  T  have  disregarded  it  hire  in  ccnnection  with 
the  industrial,  wastes,  lexiving  it  to  l>e  considend  lati  r  in  the  report 
under  the  general  subjeet  of  domestic  srewage. 

(ft)    Processrft  Employed  in  tlir  Various  Mills 

Having  described  in  a  general  way  the  different  kinds  of  indus- 
trial establishments  found  along  the  Tpix'r  Iliulson  and  its  tribu- 
taries, and  the  extent  to  which  our  examination  of  them  was 
carried,  there  will  now  be  deseribe<l  in  detail  the  various  manu- 
facturing processes  (employed  in  the^^e  mills  and  the  nature  and 
anioimts  of  the  waste  i)roduets  resulting  from  them  that  are  dis- 
charged into  the  streams. 

PULP    MILLS 

There  are  two  distinct  processes  in  manufacture  of  i)aper,  viz., 
the  manufacture  of  wood  pulp  and  the  manufacture  of  paper 
from  this  pulp.  In  the  manufacture  of  wood  pulp  in  the  mills 
examined  during  this  invTstigation  three  general  processes  are 
used : 

(1)  Chemical  fibre  or  soda  ash  process. 

(2)  Sulphite  of  lime  process  with  sulphite  liquor  prepared  by 

(a)   Passing   suli)hur    fumes    through    solution    of   lime 

water. 
(b)   Passing  sulphur  fumes  through  lime  r(x*k  in  towers. 

(3)  Ground  wood  process. 

In  the  manufacture*  of  pajx^r  tin*  [)rocesses  used  were  prac- 
tically the  same  in  the  different  mills  and  were  independent  of 
the  method  usc^d  in  manitfacturing  the  pulp. 

In  all  these  processes  of  pulp  and  ])aper  manufacture  there  are 
certain  wastes  or  by-products  to  be  disposed  of,  and  since,  at  the 
time  of  this  investigati(m  these  were  being  discharged  into  the 
Hudson  river  or  its  tributaries,  a  detaile^l  description  will  be 
given,  not  only  of  e*ach  of  the  ]irocesses,  but  of  the  general  char- 
acter and  amounts  of  the  various  wastes  resulting  from  each. 
In  all  of  the  mills  where  ])ulp  is  manufactured  the  bark  is  first 
removed  from  the  wood  before  it  is  subjected  to  treatment. 
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Chemical  Fibre  or  Soda  Ash  Process 

In  the  chemical  fibre  process  the  barked  wood,  which,  in  the 
case  of  the  only  mill  using  this  process  was  poplar,  is  chipped 
and  run  into  circular  digestors  or  tanks  seven  feet  in  diameter 
and  twenty-four  feet  high  and  cooked  in  a  solution  of  soda  ash 
and  lime  for  about  six  hours.  During  this  cooking  the  gums, 
oils  and  resins  are  dissolved  from  the  wood,  leaving  the  insoluble 
fibre  or  wood  "  pulp."  After  cooking,  the  contents  of  the  digest- 
ers are  blown  into  washing  tanks  where  the  caustic  solution  is 
drained  off,  leaving  behind  the  pulp  stock.  The  caustic  solution 
is  later  treated  by  evaporation  and  burning  to  recover  the  valuable 
soda  ash  to  be  used  again  in  the  process,  the  loss  of  soda  ash  dur- 
ing this  recovery  process  being  made  up  by  the  addition  of  new 
soda  ash.  The  pulp  which  remains  is  then  washed  thoroughly 
by  rotary  screens  and  delivered  to  the  bleaching  tanks,  where  the 
final  process  preparatory  to  the  manufacture  of  paper  is  car- 
ried out. 

The  wood  pulp  is  bleached  by  means  of  chlorinated  lime  or 
bleaching  powder.  The  pulp  is  treated  with  a  clear  portion  of 
this  chemical  in  tanks  through  which  the  mixture  is  successively 
passed.  The  pulp  after  being  so  treated  is  again  washed  and  is 
stored  ready  for  use  in  the  manufacture  of  paper. 

In  the  soda  ash  process  there  are  three  classes  of  wastes,  as 
iollows : 

1.  The  "lime  sludge"  precipitated  as  carbonate  of  soda  in 
the  tanks  in  which  the  soda  ash  is  treated  with  lime.  The  amount 
of  this  waste  approximates  1,500  pounds  per  ton  of  pulp  manu- 
factured. 

2.  The  waste  from  the  soda  ash  recovery  process,  which  is  a 
precipitate  from  the  tanks  where  the  burnt  soda  ash  is  dissolved. 
The  amount  of  this  waste  varies  considerablv  and  is  difficult  to 
estimate.  It  will,  however,  approximate  1,000  i)ounds  per  ton 
of  pulp  manufactured. 

3.  The  bleach  sludge  precipitated  from  chlorinated  lime  tanks 
as  slaked  lime  and  other  insoluble  materials.  These  wastes 
approximate  200  pounds  per  ton  of  pulp  manufactured. 
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Sulphite  Process 

In  the  eiil2)hite  proetss  the  wood,  sj^ruce,  is  chii)p<:d  and  deliv- 
ered into  circular  tanks  or  digistors  as  in  the  other  process  and 
there  cooked  with  the  sulphite  liquor.  This  liquor  is  prepared 
by  passing  funu  s  of  hu ruing  sulphur  by  a  vacuum  process  through 
lime  watt  r  or  upward  through  towx'rs  stacked  with  limestone  or 
marble,  the  sulphurous  acid  and  lime  uniting  to  form  bisulphite 
of  lime.  During  the  cooking  the  wood  fibre  is  loosened  and  sepa- 
rated from  the  lignin  and  other  encrusting  constituents  of  the 
wood,  and  the  fibre  is  liberated  as  '*  pulp."  The  contents  of  these 
digestors  are  then  blown  into  washing  tanks  where  the  puip  is 
washed  and  thoroughly  drained  on  screens.  The  pulp  is  then 
screened,  e^ither  without  further  treatment  or  after  first  bleaching 
with  chlorinated  lime,  for  the  manufacture  of  paper. 

In  the  sulphite  process  the  only  waste  important  enough  to  be 
considered  is  the  sulphite  liquor  which  is  drained  from  the  blow 
pits  into  which  the  contents  of  the  digestors  are  first  discharged. 
This  liquor  is  a  heavy,  transparent  liquid  of  reddish  brown  or 
e-offi-e  color,  the  principal  constituents  of  which  are  the  dissolved 
portions  of  the  wood,  the  sulphite  of  lime  and  the  unrecovered 
sulphurous  acid  with  which  it  is  in  combination.  In  addition  to 
ihi-5  liquor  there  is  a  small  epiantity  of  wood  pulp  that  escapee 
during  the  process  of  washing  the  pulp. 

In  order  to  estimate  the  amount  of  sulj)hur,  lime  and  decom- 
posed wooely  waste,  the  average  figures  have  been  taken,  furnished 
by  the  diflFerent  mills,  of  1,250  pounds  of  pulp  recovered  per  cord 
of  woeKl.  With  the  weight  of  air-dried  spruce  wood  at  2,750 
pounds  pc  r  cord  we  have  the  difference  of  1,500  pounds  of  digested 
wood  that  is  carried  off  in  the  waste  sulphite  liquor  per  cord  of 
wood.  This  is  equivalent  to  2,500  pounds  of  w<X)d  waste  per 
ton  of  pulj)  manufactured.  The  amounts  of  suli)hur  and  lime 
discharges!  with  the  sulphite  liepior  will  approximate  the  original 
amounts  used  to  make  the  sulphite  liquor,  since  practically  none  is 
taken  up  by  the  pulp  prepared  in  the  process  and  since  this  pulp  is 
washed  e)f  practically  all  the  sulphite  liquor  before  it  is  used  in 
the  manufacture  of  j)aper.  Since  approximately  250  poimds  of 
sulphur  and  175  pounds  of  lime  are  used  for  every  ton  of  pulp 
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maiUTi'actured,  tb(se  quantities  nprivsont  directly  the  amounts 
of  sulphur  and  lime  as  waste  products  per  ton  of  pulp  manu- 
ia(  lured. 

Ground  Wood  Process 

In  this  process  the  barke^l  wood,  instead  of  being  chipped,  as 
in  the  other  processes,  is  cut  into  short  logs  about  two  feet  in 
length  and  ground  in  steam  presses  against  revolving  stones.  The 
pulp  so  ground  is  thdi  carefully  scre(  neel  and  run  directly  to  the 
paper  machines  or  to  the  "  wet  rolls,"  where  it  is  prepared  into 
sheets,  folded  and  stored  for  future  use  or  for  shipment. 

In  this  process  the  waste  consists  of  the  fine  pulp  fibre  contained 
in  the  "  white  w-ater  "  from  the  screens  of  "  Decker  machines  " 
or  from  the  '^  wet  machines."  This  fibre  is  very  fine  and  the 
amoimt  wasted  is  considerable  and  variable.  The  variation  re- 
sults from  a  difference  in  the  amount  of  the  white  water  which 
the  different  mills  use  again  for  transporting  pulp  to  the  beaters 
and  of  the  number  of  '"  Decker  machines"  used  for  recovering 
the  pulp  from  the  *^  white  water."  Tests  run  at  the  mills  of  the 
Union  Bag  &  Paper  Company  indicate  that  the  amount  of  fine 
pulp  fibre  discharged  with  the  white  water  into  the  streams  will 
amount  to  10  per  cent,  or  more  of  the  pulp  manufactured.  Using 
the  lower  figure  of  10  per  cent.,  we  have  200  pounds  per  ton  of 
pulp  manufacture<l  as  a  general  estimate  of  the  fine  pulp  fibre 
wasted  and  discharged  into  the  streams  from  the  ground  wood 
process. 

Paper  Manufacturing  Process 

The  pulp  before  it  is  passed  upon  the  pajKT  rolls  is,  if  pressed 
pulp  is  used,  first  passed  through  beaters,  where  it  is  thoroughly 
beaten  until  it  has  reached  a  proper  consistency.  In  the  beaters 
the  necessarv  cheiuicals,  such  as  alum,  dyes,  clav  or  resin  are 
added  to  give  the  paper  its  proper  texture,  color  and  stiffness. 
The  pulp  from  the  beaters  is  then  pumped  to  the  paper  machine 
rolls,  where,  after  running  over  revolving  screens  through  which 
the  surplus  water  is  drained,  it  passes  over  the  steam  rolls  and  is 
pressed  into  paper. 

The  wastes  in  the  paper  process  are  from  the  horizontal  screens 
where  the  pulp  is  drained  before  delivering  onto  the  rolls.     These 
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screens  havo  a  '*  catch  all  "  undcnicath  tlio  forward  end  which 
catches  much  of  th(»  water  an<l  washings  from  the  pulp.  The 
washings  from  the  '*  catch  all  ''  are  returned  and  used  again  to 
dilute  the  pulp  as  it  conus  from  the  beaters.  The  washings  that 
are  not  caught  by  the  *"  catch  all  "  are  usually  wasted  and  dis- 
charged into  the  stnams.  In  scmie  mills  attemi)ts  are  being  made 
to  recover  a  part  of  these  washings,  but  the  amount  of  recovery 
was  very  small. 

These  washings  from  the  paper  machines  contain  a  certain 
small  percentage  of  the  materials  or  chemicals  added  during  the 
process  of  beating,  including  alum,  clay  or  resin,  dyes  and  pulp. 
About  one-half  of  the  clay  used  is  lost,  since  it  is  too  fine  to  be 
retained  by  the  alum  which  is  used  as  a  coagulent.  In  fact  this 
clay  and  a  small  amount  of  pulp  fibre  escaping  with  it  are  the 
only  wastes  which  are  discharged  in  appreciable  amounts  from 
this  process.  The  dyes  are  practically  all  absorbed  by  the  paper, 
while  the  alum  is  not  only  practically  all  retained  on  the  rolls  but, 
as  stated  above,  a  retention  of  about  one-half  of  the  clay  used  is 
efltected  by  it. 

The  amount  of  clav  used  varies  somewhat  with  the  diflPerent 
mills,  some  not  using  any.  In  all  cases  where  it  was  used,  how- 
ever, it  was  estimated  that  approximately  50  per  cent,  was  lost. 
When  paper  is  manufactured  for  use  in  printing  about  5  per  cent, 
of  clay  is  usually  used.  This  gives,  with  a  loss  of  50  per  cent, 
in  passing  through  the  pape^r  rolls,  about  fifty  pounds  of  clay  per 
ton  of  pulp  manufactured. 

It  was  found  that  the  total  loss  from  the  wet  machines  was 
about  7V2  per  cent.  Of  this  loss  2M2  per  cent,  is  from  the  clay, 
ijfc  stated  above,  leaving  5  per  cent,  as  the  estimated  loss  of  pulp 
fibre  where  no  savc-alls  or  settling  tanks  are  used.  This  cor- 
responds to  100  pounds  of  fibre  lost  per  ton  of  pulp. 

A  description  of  each  of  the  pulp  and  paper  mills  estimated 
during  this  investigation  with  an  estimate,  based  upon  the  fore- 
going data,  of  the  total  amount  of  the  different  classes  of  wastes 
discharged  from  each  is  given  in  Appendix  15  of  this  report. 
Some  local  variations  in  the  processes  of  manufacture^  or  recovery 
of  wastes  were  met  with,  but,  in  g.  neral,  the  diflferont  mills  used 
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q.iiro  uniformly  siiiiilar  procc^sts  throughout  so  that  no  corrections 
Wi  r<'  niado. 

It  should  hv  stated  that  in  addition  to  tho  pajier  and  pulp  mills 
included  above,  tlure  are  a  few  box  board  and  leather  board  mills. 
The  only  wastes  from  these  mills  were  from  the  pai>er  rolls,  and 
the  amounts  wt  re  ( stinuit.  d  the  same  as  from  the  paper  rolls  of  the 
paper  mills. 

knitting  mills 

The  wastes  from  knitting  mills  come  entirely  from  the  proc^^sses 
of  fulling  and  dyeing  of  the  garments.  Usually  a  high  grade  of 
wool  and  cotton  is  used  in  the  manufacture  of  the  garments  so 
that  there  is  only  a  comparatively  limited  amount  of  grease  and 
fibre  discharged  with  the  w^ash  water.  The  soap,  the  dyes  and 
the  salts  used  as  mordants  constitute  the  remainder  of  the  waste 
products  from  these  mills. 

While  there  were  found  to  Ix^  some  variations  in  the  quality  of 
goods  used  in  the  different  mills  and  of  the  colors  used  in  dyeing, 
it  is  estimated  that  on  the  average  about  five  pounds  of  soap  and 
two  pounds  of  wool  grease  per  100  pounds,  or  five  dozen  pieces  of 
tlnished  stock  appears  as  wastes  from  the  process  of  filling,  and 
about  .00025  j)ounds  of  spent  dyes,  and  from  five  to  ten  pounds 
of  salts  j)er  100  pounds,  or  five  dozen  pieces  of  finished  stock 
a})})ear  as  waste  s  from  the  j)r(x?(  ss  of  dyeing. 

The  names  and  locations  of  tho  various  knitting  mills  found  and 
inspectcil,  together  with  general  statistics  respecting  the  number 
i'f  employees,  daily  output  of  finished  product  and  the  estimated 
amounts  of  different  classes  of  wastes  discharged  into  the  stream 
are  given  also  in  Appendix  B,  under  the  heading  of  "Knitting 
Mills."  The  data  given  in  the  prece<ling  paragraph  was  used  as 
a  basis  for  these  estimates,  and  owing  to  the  similarity  of  con- 
ditions found  in  the  various  mills  no  variations  from  these  figures 

were  found  necessai^v. 

t' 

In  addition  to  the  knitting  mills  in  this  list,  there  were  two  or 
three  knitting  mills  that  do  no  washing  or  dyeing  whatever,  and 
these  were  omitted  from  the  tables.  There  were  also  a  few  other 
mills  in  which  twine  and  thread  were  manufactured,  and  since  the 
wastes  from  them  resulted  from  dyeing  and  washing  operations 
and  were  similar  in  amounts  to  the  same  materials  discharged 
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from  the  processes  of  washing  and  dyeing  in  the  knitting  mills, 
they  were  included  in  the  tables. 

WOOLEN    MILLS 

The  wastes  from  woolen  mills  are  a  source  of  considerable  and 
objectionable  kind  of  pollution.  These  wastes  result  from  two 
processes ;  one  from  the  scouring  of  the  wool,  and  the  other  from 
the  dyeing  of  the  wool  when  this  is  done. 

In  the  scouring  of  wool  there  is  in  general  about  ten  pounds  of 
soap  and  from  three  to  five  pounds  of  alkali  used  per  piece  of 
woolen  cloth  manufactured.  These  chemicals,  together  with  the 
animal  grease,  are  all  discharged  with  the  wash  water.  The  loss 
in  weight  of  the  raw  wool,  amounting  to  from  40  per  cent,  to 
60  per  cent.,  consists  chiefly  of  animal  grease,  but  includes  also 
considerable  dirt  and  small  fibre. 

Where  the  woolens  are  also  dyed,  the  amount  of  spent  dyes  and 
salts  appearing  as  waste  is  considerably  more  than  from  knitting 
mills,  owing  to  the  use  of  much  heavier  and  stronger  dyes  in  this 
class  of  goods.  The  spent  dyes  and  salts  discharged  from  woolen 
mills  is  quite  variable,  but  will  generally  range  from  0.1  pounds 
to  0.3  pounds  of  dyes,  and  about  two  pounds  of  salts  per  piece  of 
woolen  cloth  manufactured. 

A  list  of  the  woolen  mills  with  their  location  and  general 
statistics  with  reference  to  output,  number  of  employees  and  esti- 
mated amounts  of  different  classes  of  wastes  discharged  from  them 
into  the  streams  is  also  given  in  Appendix  B,  under  the  heading 
of  ''  Woolen  Mills."  Sinw*  these  mills  were  nearly  all  located  in 
Massachusetts  and  Vermont  and  hence  outside  of  the  jurisdiction 
of  this  Department,  it  was  impossible  to  secure  the  desired  de- 
tailed information  with  respect  to  them.  The  figures  for  the 
amounts  of  wastes  given  in  the  above-mentioned  list  are  conse- 
quently only  general  approximations,  but  were  included  in  order 
to  complete  the  statistics,  and  the  tables  and  diagrams  summar- 
izing the  same. 

WALL-PAPER  MILLS 

The  wall-paper  mills  on  the  Upper  Hudson  were  of  two  kinds. 
In  on^  of  them  the  colors  were  ])rinte<l  upon  white  paper  stock 
manufactured  in  paper  mills.     In  the  other  the  wall  paper  was 
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manufactured  in  the  mill  from  pulp  slock,  the  paper  being  colore;! 
with  dyes  added  to  the  pulp  stock  while  passing  through  the 
beaters. 

The  wastes  from  wall-paper  printing  mills  comprise  the  dyes, 
clay  and  glue  that  are  washed  periodically  from  the  machine  rolls. 
The  "  color  "  used  in  printing  is  a  mixture  of  these  materials  in 
varying  proportions,  and  since  these  colors  are  valuable,  only  a 
minimum  amount  is  allowed  to  be  wasted.  Although  varying 
somewhat  in  the  different  mills  and  with  the  different  colors  used, 
it  is  estimated  that  from  six  to  ten  pounds  of  dyes,  140  pounds  of 
clay  and  ten  pounds  of  glue  are  used  per  ton  of  paper  printe<l. 
The  actual  percentage  of  these  materials  wasted  through  washing 
could  not  be  estimated  with  any  degree  of  accuracy,  but  from  the 
best  information  available  it  ranged  from  V2  of  1  per  cent,  to 

1  per  cent.,  depending  principally  upon  the  method  and  care  taken 
in  scraping  the  rolls  and  thus  curtailing  the  loss. 

In  the  wall-paper  mills  in  which  the  paper  itself  is  manu- 
factured the  wastes  are  similar  in  every  way  to  the  wastes  from 
ordinary  paper  mills  where  prepared  pulp  stock  is  used.  The 
only  difference  is  in  the  amounts  of  dyes  wasted,  which  in  the  cass 
of  the  wall-paper  mills  was  considerably  greater  owing  to  the 
heavier  colors  given  to  the  wall  papers.     It  is  estimated  that  from 

2  per  cent,  to  3  per  cent,  of  the  dyes  used  are  wasted  and  dis- 
charged into  the  streams. 

In  two  mills  on  the  Walloomsac  river  the  wastes  were  partially 
purified  by  filtration  through  coarse  gravel,  but  in  the  other  mills 
no  purification  was  attempted. 

A  list  of  the  wall-paper  mills  with  their  location  and  general 
statistics  with  reference  to  output,  number  of  employees  and  esti- 
mated amounts  of  different  classes  of  wastes  discharged  into  the 
streams  is  also  given  in  Appendix  B,  under  the  heading  of  "  Wall- 
Paper  Mills." 

COTTON-PRINT    MILLS 

The  wastes  from  cotton  print  mills  are  of  two  kinds  When  the 
cloth  is  dyed  prior  to  printing  the  wastes  will  comprise  the  spent 
dyes  from  the  vats  in  which  the  cloth  is  dyed.  In  the  process  of 
printing  the  wastes  will  consist  of  the  colors  wasted  in  the  washing 
of  the  printing  machines,  the  same  as  with  the  wall-paper  mills. 
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In  the  case  where  the  goods  are  first  dyed,  generally  froili  2  per 
cent,  to  3  per  cent,  of  the  dyes  used  are  lost  or  discharged  as 
waste.  In  the  printing  process  about  one-quarter  pound  of 
anilines  and  3.4  pounds  of  miseellaneous  salts  and  drugs  are  used 
per  piece  of  finished  goods,  of  which  about  Va  of  1  per  cent,  is  lost 
in  washing  operations. 

A  list  of  the  cotton-print  mills  with  their  locations  and  general 
statistics  with  respect  to  output,  number  of  employees  and  esti- 
mated amounts  of  different  classes  of  wastes  discharged  into  the 
streams  is  given  also  in  Appendix  B,  under  the  heading  of 
"  Cotton-Print  Mills." 

(c)  Statistical  Summary  of  Pollution  from  Industrial  Wastes 

In  order  to  present  in  concise  form  the  pollution  of  the  Hudson 
river  from  the  various  mills  and  factories,  outlined  above,  the  fol- 
lowing table  (No.  Ill),  Ap[)ondix  0,  has  been  prepared.  This 
table  has  been  arranged  to  show  in  column  1  the  name  of  the  mill 
or  industrial  establishment;  in  column  2  the  location  of  the  mill; 
in  column  3  the  stream  on  which  the  mill  is  locatc»d;  in  colunm 
4  the  number  of  employees;  in  column  5  the  average  daily  out- 
put of  the  finished  product  of  the  mill ;  in  columns  G  to  13  the 
estimated  average  daily  amount  of  the  different  classes  of  wast^ 
discharged  from  the  individual  mills;  and  colunms  14  to  16  the 
organic,  mineral  and  total  wastes  resjx»ctively  from  all  mills  at 
various  selected  points  along  the  river. 

The  various  mills  in  the  list  are  arranged  in  the  order  in  which 
they  contribute  wastes  to  the  Hudson  river  and  its  various  tribu- 
taries; the  first  mill  in  the  list  boing  the  one  situated  farthest  up 
on  the  river,  and  the  last  mill  in  the  list  being  the  one  situated 
lowest  along  the  river.  The  totals  at  the  foot  of  the  list  give  at 
once  the  total  number  of  the  different  classes  of  wastes  discharged 
into  this  section  of  the  Tapper  Hudson  river  by  all  of  the  mills. 

In  order  that  this  pollution  may  bo  seen  still  more  graphically, 
and  in  a  manner  that  will  admit  at  a  glance  a  comparison  of  the 
pollution  at  various  points  along  the  Hudson  river,  the  data  in 
Table  No.  Ill  has  been  arranged  in  the  form  of  a  ^'  mass  curve  " 
on  diagram  No.  1,  Appendix  C     The  ordinates  on  the  diagram 

repreeent  distances  in  miles  along  the  Hudson  river  from  ita  aouroe 


432  TWEXTY-EIGIITH    AxNUAL    RePOBT    OF    THE 

to  its  confluence  with  the  Mohawk  river.  The  abscissae  shows  the 
fractional  and  total  amounts  of  wastes  discharged  into  the  river 
from  the  mills  and  factories  at  the  points  of  confluence  of  the 
principal  tributaries,  and  at  other  important  points  along  the 
river. 

The  lines  on  either  side  of  the  vertical  axis  show,  with  respect 
to  wastes ;  first,  the  total  organic  waste,  secondly,  the  total  mineral 
wastes;  thirdly,  the  total  of  all  wastes;  fourthly,  the  total  wastes 
in  pounds  per  square  mile  of  drainage  area.  The  latter  quantity 
or  unit  represents  the  intensity  of  pollution  since  the  flow  of  the 
river  is  approximately  proportional  to  the  drainage  area.  Further, 
since  the  average  summer  flow  of  the  river  is  approximately  one 
foot  per  second  per  square  mile,  the  line  or  cun-e  of  drainage  area 
in  square  miles  represents  very  closely  this  summer  flow  in  cubic 
feet  per  second. 

These  curves  are  plotted  to  different  scales  in  order  to  have  the 
diagram  of  convenient  size  and  sufiiciently  close  to  one  another  to 
afford  a  ready  comparison  —  the  scales  corresponding  to  the 
different  lines  being  shown  at  the  bottom  of  the  diagram.  These 
differences  in  scales  should  be  carefully  kept  in  mind  since  the 
curves  as  they  appear  bear  no  relation  to  one  another  except  as  to 
form. 

The  diagram  shows  then,  at  a  glance,  a  comparison  of  the  total 
amount  of  industrial  pollution  of  the  Hudson  river  at  the  various 
points  along  its  course  from  the  two  important  classes  of  wastes, 
the  organic  which  is  more  or  less  subject  to  decomposition,  and 
the  mineral  matter  which  is  nondecomposable.  These  curves  will 
be  further  discussed  in  the  followins^  padres  under  a  more  general 
heading  of  effects  of  pollution  of  the  Hudson  river  by  industrial 
wastes. 

III.  Pollution  of  the  Hudson  Rivee  by  Domestic  Sewage 

(a)  Pollution  by  Urban  and  Rural  Population 

Of  considerable  importance  with  respect  to  comfort  and  con- 
venience and  of  vastly  greater  importance  with  respect  to  health 
and  life  of  citizens  who  reside  along  the  Hudson  river  and  who, 
in  many  cases,  use  the  water  for  domostio  purposes,  is  the  pollu- 
tion of  the  river  from  domestic  or  sanitary  sewage.     By  this  is 
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meant  the  sewage  derived  from  water  used  for  domestic  purposes 
and  containing  human  wastes  that  may  be  of  an  infectious  origin. 
The  importance  of  this  class  of  sewage  from  a  sanitary  standpoint 
is  at  once  evident. 

In  general  this  domestic  sewage  may  reach  the  streams  in  two 
*vays.     It   may   be   discharged   directly    into   the    stream   from 

sewerage  systems  of  cities  and  villages  situated  upon  the  river,  or 
from  vaults  or  privies  constructed  directly  over  the  stream. 
Again  the  sewage  may  reach  the  stream  after  it  has  been  percoi- 
lattd  through  the  soil  or  flowed  over  the  ground,  i.  e.,  from  cess- 
pools, privies  and  other  waste  heaps,  not  located  directly  upon  the 
stream,  but  from  which  the  washings  leach  through  or  over  the 
soil  to  the  stream.  The  sewage  in  the  former  case,  from  the  urban 
population,  is  considerably  greater  in  volume,  and  is  derived 
principally  from  the  urban  population  resident  in  the  cities  and 
villages  situated  directly  upon  the  river.  The  sewage  in  the 
latter  case,  or  from  the  rural  population,  is  derived  in  a  large 
measure  from  the  population  residing  outside  of  the  urban  dis- 
tricts, and  also  from  the  population  within  the  cities  and  villages 
that  either  have  no  sewerage  system  or  who  are  not  connected 
with  such  a  system  in  case  one  exists. 

(b)  Statistical  Smnrnary  of  Pollution  from  Domestic  Sewage 

In  order  to  determine  the  amount  of  the  domestic  sewage  reach- 
ing the  Hudson  river,  statistics  were  gathered  from  the  various 
municipalities  and  townships  which  would  show  the  relative  popu- 
lations contributing  either  directly  or  indirectly  to  the  streams. 
The  data  secured  was  naturally  somewhat  approximate,  since 
many  of  the  villages  have  no  established  sewer  system,  but  rely 
upon  old  private  sewers,  the  number  of  persons  connected  with 
which  was  not  accurately  known.  Again,  in  some  of  the  villages 
where  modem  systems  have  been  built  and  were  in  operation,  no 
accurate  records  have  been  kept  of  the  numbers  of  persons  or 
houses  connected  with  the  sewers. 

Notwithstanding  that  the  statistics  are  approximate,  they  are 
nevertheless  valuable,  and  the  following  tables,  Xo.  IV  and  No. 
V,  Appendix  D,  are  presentctl  to  show  the  population,  both  urban 
and  rural,  which  discharge  sewage  either  directly  or  indirectly 
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into  the  waters  of  the  Upper  Hudson  river.  Table  No.  IV  gives 
a  list  of  the  municipalities  having  public  or  private  sewers, 
column  1  of  the  table  gives  the  name  of  the  municipality;  column 
2,  the  total  population ;  column  3,  description  of  the  kind  of  sew(  r ; 
column  4,  the  estimated  population  contributing  sewage;  column 
5,  the  stream  into  which  the  sewers  discharge.  Table  No.  V  gives 
these  and  other  statistics  with  respect  to  pollution  of  the  Hudson 
river  at  various  points  along  its  course,  arranged  somewhat  differ- 
ently for  means  of  comparison. 

In  Table  No.  V,  column  1  gives  the  location  of  these  selected 
points  on  the  river;  column  -2,  the  distance  from  the  source  of 
the  Hudson  river;  column  3,  the  drainage  area  of  the  Hudson 
river  above  the  points  stated  in  column  1 ;  column  4,  the  total 
population  upon  the  watershed  above  the  points  stated  in  column 
1 ;  column  5^  the  population  connected  with  sewers  discharging 
directly  into  the  Hudson  river,  to  which  has  been  added  an  esti- 
mated amount  of  from  2  per  cent,  to  5  per  cent,  of  the  population 
not  so  directly  connected  with  sewers,  in  order  to  allow  for  private 
drains,  privies  and  vaults  connecting  directly  with  the  streams; 
column  6,  the  per  cent,  of  population  contributing  sewage  to  the 
total  population  on  the  drainage  area;  column  7,  the  total  popu- 
lation jxT  square  mile  of  watershed;  column  8,  the  average  num- 
l)er  flow  of  the  Hudson  river  in  cubic  feet  per  second ;  column  9, 
the  corresponding  flow  per  1,000  of  population  contributing  sew- 
age to  the  river;  and  column  10,  the  population  contributing 
sewage  per  s(piare  mile  of  the  watershed.  The  flow  per  1,000 
population  is  the  unit  usually  adopted  for  comparing  sewage 
pollution  by  the  dilution  method. 

In  order  to  show  the  extent  of  this  pollution  more  clearly  and 
in  a  comi)arative  way  with  respect  to  different  sections  along  the 
river,  as  well  as  the  intensity  of  pollution  with  respect  to  its  dilu- 
tion, diagram  Xo.  II,  Appendix  D,  is  presenteil.  This  diagram 
was  constructed  in  a  manner  similar  to  portions  of  diagram  No.  I, 
Appendix  C,  for  industrial  wastes,  ordinates  representing  distances 
along  the  river  from  its  source  and  abscissae  representing  drain- 
ago  areas,  total  population  upon  the  watershed,  populations  con- 
tributing sewage  and  other  statistics  showing  the  total  and  relative 
|K)llution  of  the  river  and  its  main  tributaries  by  domestic  sewage 
from  the  urban  and  rural  papulation  upon  the  watershed. 
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These  tables  and  dia^aiiis  will  be  further  discussed  later  in  the 
report  under  the  more  general  heading  of  effects  of  pollution  of 
the  Hudson  river  by  domestic  sewage. 

IV.      Chemical  and  Bactekiological  Analysis  of  Hudson 

River  Water 

When  any  body  of  water  or  river  like  that  of  the  Hudson  receives 
pollution  in  sufficient  amounts  not  to  be  obscured  by  natural  dilu- 
tion, or  by  influences  of  sedimentation,  stratification  or  otherwise, 
it  may  in  general  be  best  studied  by  chemical  or  biological  methods. 
Such  studies,  however,  to  be  most  effective  should  be  continued  over 
a  considerable  period  of  time,  with  samples  analyzed  at  intervals 
of  weeks  or  months  during  the  period.  Although  this  was  not  prac- 
ticable in  the  present  investigation,  it  was  decided,  for  the  purpose 
of  a  confirmatory  comparison  with  our  other  observations,  to  make 
one  rather  complete  set  of  analyses  of  the  Hudson  river  water 
taken  from  sampling  stations  selected  with  respect  to  principal 
points  of  pollution. 

The  sampling  stations  are  indicated  upon  the  general  map  ac- 
companying the  report.  They  were  so  selected  as  to  bring  out  in  a 
comparative  way  the  pollution  at  various  points  along  or  sections 
of  the  river.  Thus  with  the  Hudson  river  and  with  its  main 
tributaries  a  station  was  first  selected  above  all  pollution.  Then, 
coming  down  the  river,  other  stations  were  selected  just  below 
these  mills  or  groups  of  mills,  and  again  just  below  these  mills  at 
a  sufficient  distance  to  insure  a  unifonn  mixing  of  the  sewage 
with  the  river  water.  In  this  manner  it  is  possible  to  compare 
directly  the  effect  of  the  pollution  upon  the  chemical  quality  of 
the  water  and  at  the  same  time  to  compare  tha  changes  in  the 
quality  of  the  water  in  its  travel  down  stream  due  to  the  com- 
bined influences  of  dilution,  sedimentation  and  oxidation. 

In  order  to  make  the  comparison  of  the  pollution  of  the  river 
more  complete  throe  additional  sample  stations  were  selected  near 
the  confluence  of  the  Hudson  and  Mohawk;  one  on  the  Mohawk 
above  the  junction  and  two  on  the  main  river  below  the  junction, 
opposite  Troy  and  Albany  re^pootivoly.  With  these  additional 
stations  a  comparison  of  the  quality  between  these  two  important 

tributaries  of  the  lower  Hudson  can  be  made  as  well  as  a  com^ 
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parison  of  the  Hudson  river  in  the  short  section  from  the  Mohawk 
to  Albany,  the  most  polluted  section  of  the  river  above  New  York. 

In  case  there  was  any  evidence  or  suspicion  that  the  sample 
taken  from  the  river  at  any  section  should  not,  by  reason  of 
horizontal  stratification,  be  representative  of  the  entire  cross  sec- 
tion of  the  river,  a  composite  sample  was  taken.  This  composite 
sample  was  made  up  by  taking  fractional  portions  of  the  entire 
sample  from  different  points  across  the  stream.  That  is,  if  a 
two  litre  sample  were  collected  at  any  section  of  the  river,  it  was 
made  up  of  four  samples  taken  at  four  equidistant  points  across 
the  river.  The  whole  sample  could  then  be  considered  as  reipre- 
senting  appropriately  the  river  water  at  this  section.  In  some 
cases  th,e  composite  samples  consisted  of  two  portions  and  in  other 
cases  as  many  as  four  or  five  portions. 

Since  the  object  of  making  these  analyses  was  more  for  pur- 
poses of  a  comparison  of  the  intensity  of  pollution  rather  than  a 
confirmation  of  evidence  of  pollution,  and  in  order  that  the 
analytical  work  could  be  performed  in  as  short  a  time  as  possible 
to  avoid  any  disturbance  from  a  varying  flow  of  the  river,  these 
analyses  were  limited  to  a  determination  of  free  ammonia,  al- 
buminoid  ammonia,  nitrates,  chlorine,  oxygen  consumed  (both 
thirty  and  five  minute  boiling)  and  dissolved  oxygen.  Nitrites, 
total  nitrogen  and  other  determinations  usually  included  in  a  com- 
plete analyses  were  not,  for  the  reasons  stated  above,  considered 
necessary. 

The  results  of  these  analyses  are  given  in  the  following  table 
No.  VI,  Appendix  E.  The  results  of  the  chemical  analyses  are 
expressed  in  parts  per  1,000,000  and  the  bacteriological  determi- 
nations in  numbers  per  cubic  centimeter.  The  general  arrange- 
ment of  the  table  and  the  notes  attached  make  the  table  self-ex- 
planatory. A  further  dipcussion  of  the  results  of  these  analyses 
will  be  given  later  in  the  report. 

V.     Discussion  of  the  Extent  and  Effect  of  the  Pollution 

OF  THE  Hudson  River 

(«)      Extent  of  Pollution 

In  general  we  may  say  that  the  Hudson  river  and  its  tribu- 
taries in  the  counties  of  WaahJ^^^"    '^"--v^ii  and.  Saratoga  are 
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j)ollnte(l  by  the  wastes  or  refuse  from  some  sixty-live  (05)  pulp 
and  paper  mills,  knittiii^;:  mills,  tanneries,  woolen  mills,  wall- 
paper mills  and  cotton  j)rint  mills,  mil  by  the  domestic  se.vage 
from  Some  twenty-one  (l'I)  villages  and  cities  comprising  an 
urban  populatii)n  of  about  70,000  discharging  directly  in  the 
streams.  In  addition  to  this  pollutiun  there  is  a  rural  popula- 
tion of  about  144,000  upon  the  watershed,  the  domestic  sewage 
from  which  ultimately  reaches  the  river  after  being  more  or  less 
completely  purified  by  natural  processes  in  passing  through  and 
over  the  soil.  Considering,  however,  the  sparseness  of  the  po2)u- 
lation  and  the  complete  purification  which  takes  place  when 
sewage  passes  through  soil,  this  latter  pollution,  outside  of  oc- 
casional surface  washing,  can,  from  a  sanitary  standpoint,  be 
disregarded. 

(1)     POLLUTION    IJY  IXDUSTRIAL   \VASTES. 

Takin:»'  i:[)  now  in  detail  the  pollution  fro]n  mills  or  industrial 
establishments  that  discharge  their  wastes  into  the  Hudson  river, 
we  find  in  general  that  this  ])<)llution  is  c(mfined  ])rincipally  to 
the  main  river  and  its  three  branches,  the  Batten  kill,  Fish  creek 
and  Hoosick  river.  'I'he  pollution  on  tlie-^e  streams  will  be  de- 
scribed separately. 

Hudson  Kiver 

The  first  mill  which  discharges  wastes  into  the  Hudson  river 
is  the  Schroon  river  pulp  mill,  using  the  ground  wood  process, 
located  just  below  Warrensburg. 

This  mill  is  in  real  it  v  on  tlie  Schroon  river  but  it  is  so  near 
the  confluence  with  the  Hudson  river  that  it  has  been  for  con- 
venience grouped  with  the  Hudson  river  mills.  Both  the  Schroon 
and  the  Hudson  rivers  above  AVarreiLsburg  are  practically  un- 
polluted by  industrial  wastes.  Since  the  wastes  discharged  into 
the  rivir  by  the  Schrot  n  River  Pul])  ai:d  Paper  ilill  is  small  com- 
pared with  the  volume  of  Ibnv  of  the  river,  and  since  the  waste 
from  the  ground  wood  process  is  not  rapidly  decomposable,  there 
is  practically  no  evidence  of  any  pollution  of  the  river  a  short 
distance  below  the  mill,  either  chemically  or  by  aid  of  the  senses. 

The  next  njill  is  the  Union  Bag  &  Paper  Company  mill  at 
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Iladley,  some  ten  miles  below,  which  uses  the  ground  wood  proc- 
ess. The  waste  discharge  here  is  so  small  and  the  dilution  just 
below  the  mill,  resulting  from  the  affluence  of  the  Saoandaga 
river,  is  again  so  great  that  no  evidence  of  its  pollution  could 
be  detected  below  the  junction  of  the  two  streams. 

The  next  mill  is  at  Corinth.  .  This  is  a  large  mill  and  an  im- 
portant one  in  respect  to  the  pollution  of  the  river.  Here  the 
output  is  large,  the  wastes  correspondingly  large  and  the  sulphite 
process  which  is  used  for  making  about  one-half  of  the  total  pulp 
manufactured  by  this  mill,  all  unite  to  give  to  the  river  its  first 
signiiicant  increment  of  industrial  pollution.  The  appearance  of 
the  river  just  below  the  mill  clearly  shows  the  serious  amount 
and  character  of  this  pollution.  Owing,  however,  to  the  relatively 
large  volume  of  pure  river  water  charged  with  oxygen,  in  which 
these  wastes  are  diluted,  the  pollution  below  the  mill  cannot  be 
traced  for  anv  considerable  distance.  This  is  shown  bv  a  com- 
parison  of  the  sample  taken  one-quartor  mile  bcdow  the  mill  with 
a  weighted  average  of  the  two  samples  of  the  Hudson  and  Sacan- 
daga  rivers  above  their  confluence*  where  they  are  practically  un- 
polluted. 

By  the  time  the  water  reaches  Glens  Falls  there  is  no  visible 
evidence  of  pollution  outside  of  that  caused  locally  at  this  timv* 
by  sawdust  from  the  saw  mill  just  above  this  point,  and  very 
little  evidence  from  the  chemical  analyses  except  in  the  oxygen 
consumed,  which  shows  the  presence  of  carbonaccH)us  matter  of  a 
slowly  decomposable  nature.  In  fact  it  is  only  the  great  dilution 
by,  and  large  amount  of,  dissolved  oxygen  carried  in  the  river 
water  that  accounts  for  such  small  evidence  of  pollution  at  Glons 
Falls,  so  shoii:  a  distance  below  this  mill  at  Corinth.  The  loss 
of  dissolved  oxygen  in  the  water  in  its  passage  from  Corinth  to 
Glens  Falls  shows  the  price  paid  for  this  recovery. 

At  Glens  Falls  the  ]jollution  on  the  main  stream  begins  to  be 
more  serious  and  in  the  short  scK*tion  of  the  river  from  Glens 
Falls  to  Fort  Edward,  as  much  industrial  pollution  is  added  as 
comes  from  -ill  other  sources  on  the  watershed  above  the  Mohawk 
river.  The  two  ijfrouiid  wood  mills  of  the  Finch,  Pnmi  &  Com- 
pany  and  the  Tnt(?vnational  Paper  Company  at  Glens  Falls,  the 
four  mills  of  the  Unicu   P.ag  &  Paper  Company  at  Sandy  Hill, 
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one  of  which  uses  the  sulpliitc*  prucess,  ami  the  mill  of  the  Inter- 
national Paj)er  Comi)any  at  Fort  Kdward,  using  also  the  sulphite 
proces:*,  all  unite  to  give  to  the  river  a  dose  of  industrial  pollu- 
tion from  which  it  does  not  fullv  recover  even  as  far  down  as  the 
lloosick  river  and  notwithstanding  the  relatively  smaller  amount 
of  pollution  added  to  the  river  in  this  distance. 

From  Glens  Falls  to  Fort  Edward  the  increase  in  the  pollution 
is  plainly  visihle.  Below  Glens  Falls  the  slight  discoloration  of 
the  water  and  the  suspended  pulp  can  be  traced  in  the  water  itself 
with  the  eye  for  a  short  distance  and  then  by  the  deposits  of  fine 
pulp  upon  the  stones  and  plants  along  the  submerged  banks  of  the 
river.  Below  Sandy  Hill  these  evidences  are  more  pronounced, 
especially  the  discolorations,  whicli  has  now  changed  to  the  dark 
reddish  brown  of  the  sulphite  liquor,  and  can  be  traced  for  nearly 
the  entire  distance  to  Fort  Edward.  The  dam  at  Fort  Edward 
has  an  effect  of  increasing:  the  sedimentation  between  Sandv  Hill 
and  Fort  Edward  and  whereas  this  sedimentation  eliminates 
some  of  the  suspended  matters,  it  affords  at  the  same  time  an 
opportunity  for  decomposition  during  which  the  oxygen  of  the 
water  becomes  more  or  less  exhausted. 

Opposite  Fort  Edward,  where  the  relative  amount  of  industrial 
wastes  discharged  into  the  river  is  greater  than  at  any  other 
point  along  its  course,  the  pollution  is  still  more  pronounced. 
The  hydrographic  condition  of  the  river  at  this  point  makes  it 
very  favorable  for  the  creation  of  an  insanitary  condition  and 
causation  of  a  nuisance.  The  natural  flow  of  the  river  for  a 
number  of  miles  below  Fort  Edward  is  naturally  sluggish  and 
these  conditions  have  been  augmented  by  the  construction 
of  a  low  dam  at  Crocker's  rifts  constructed  bv  the  State 
for  the  purpose  of  canalizing  this  section  of  the  river,  which 
raised  the  water  some  three  and  one-half  fe?t  at  the  dam 
and  from  one  and  one-half  to  two  feet  at  Fort  Edward.  It  is 
in  this  sluggish  section  of  the  river  that  the  waste  products  from 
these  ten  mills  above  this  point  are  given  an  op[)ortunity  for  a 
very  considerable  sedimentation  and  perhaps  at  times  putrefac- 
tion. At  the  time  of  our  inspection,  however,  no  odors  were  de- 
tected from  the  river  itself  although  odors  from  the  sulphite  mills 
at  Fort  Edward  and  Sandy  Hill  were  easily  detected  in  the  path 
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of  the  wind  for  a  distance  of  more  than  two  miles  and  were 
claimed  by  many  persons  to  be  detected  for  distances  of  over  ten 
miles. 

The  river  below  the  dam  is  divided  by  an  island  some  one- 
qnarter  mile  wi<le  and  one  and  on<:-half  miles  in  length,  separat- 
ing it  into  two  nearly  (^cjiial  channels.  Since  the  wastes  from 
the  mills  at  Fort  Edward  are  discharged  below  the  dam  on  the 
oast  bank  of  the  river,  tlie  pollution  in  the  easterly  channel  is 
very  much  greater  than  in  the  westerly  channel. 

In  this  easterly  channel,  which  is  adjacent  to  the  densely 
populated  section  of  Fort  Edward,  we  find  the  water  highly  col- 
ored with  suspended  matter,  and  the  bed  and  banks  of  the  river 
almost  completely  covered  with  a  matting  of  partially  decom- 
posed pulp  ranging  from  two  to  six  inches  in  depth.  In  the  west 
channel  the  conditions,  though  similar,  are  not  so  bad,  the  color, 
turbidity  and  sediment  being,  so  far  as  could  be  estimated  by 
the  eye,  about  one-half  of  that  in  the  easterly  channel.  The  high 
free  ammonia,  albuminoid  ammonia  and  oxygen  consumed  of  the 
chemical  analyses  clearly  indicates  the  excessive  pollution  of 
the  river  at  this  point  and  the  relatively  higher  pollution  in  the 
east  channel. 

The  sulphite  liquor  discharged  fresh  from  the  digesters  has  a 
clear  reddish  brown  or  coffee  color  and  this  color  is  imparted  to 
the  water  in  the  river.  Later  this  color  changes  to  a  dark  brown 
or  black,  as  a  result  of  oxidation  of  sulphur  compounds.  In  the 
fresh  strong  sulphite  liquor  the  sulphur  and  lime  are  in  rather 
complex  combination  with  the  lignin  and  other  wood  constituents, 
but  when  this  liquor  is  diluted  by  discharge  into  the  river  these 
compounds  of  sulphur  and  lime  become  insoluble  and  form  pre- 
cipitates which  have  a  tendency  to  throw  down  any  suspended 
matter  in  the  water,  such  as  the  finely  divided  pulp.  It  is  this 
process  of  precipitation  that  caused  the  matting  of  pulp  so 
plainly  visible  along  the  bed  and  'banks  of  the  river. 

Although  the  sulphite  liquor  is  an  antiseptic  and  probably  a 
germicide  when  freshly  di-^oharged,  it  probably  loses  these  qual- 
ities very  quickly  u})on  dilution.  As  a  result  of  the  aseptic  con- 
dition of  these  wastes  when  freshly  discharged,  and  the  naturally 
slow  decomposition  of  the  woody  materials,  it  is  probable  that 
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any  putrefaction  which  occurs  does  not  take  place  immediately 
below  the  point  of  discharge  but  further  down  the  stream,  and 
that  the  putrefaction,  when  it  does  take  place,  must  necessarily 
be  a  very  slow  process.  In  fact,  this  is  evidenced  by  the  lack  of 
any  color  from  the  stream  below  Foii;  Edward  at  the  time  of  our 
inspection  notwithstanding  the  visual  pollution,  and  further,  by 
the  relatively  slow  oxidation  in  the  section  of  this  river  from 
Fort  Edward  as  indicated  by  the  chemical  analyses. 

As  we  examine  dowTi  the  river  from  Fort  Edward,  then,  we 
note  a  slowly  progressive  change  in  condition.  The  clear  brown 
color  of  the  sulphite  liquor  becomes  darker,  gradually  disappear- 
ing by  precipitation  of  the  coloring  compound.  The  fine  sus- 
pended matter  in  the  water  from  the  pulp  fibres  partially  dis- 
appears through  sedimentation,  and  the  remaining  portion  col- 
lects, through  coagulation,  forming  coarser  suspended  matter. 
This  condition  is  further  augmented  by  the  presence  of  large 
masses  of  pulp,  ranging  from  a  few  cubic  inches  to  a  cubic  foot 
^"n  volume,  that  have  accumulated  upon  weeds  and  brush  along 
the  banks  and  become  detached  and  float  down  the  river. 

As  we  pass  further  down  the  river  the  deposit  or  matting  of 
pulp  fibre  and  chemicals  on  the  bottom  and  banks  of  the  river 
becomes  gradually  less  and  its  color  gradually  darker,  but  it  is 
plainly  visible  as  far  as  the  dam  at  Crockers  Tiifts  and  for  a  con- 
siderable distance  below  this  dam.  Below  this  dam  the  deposit 
is  black,  resembling  black  peat,  but  by  careful  rinsing  the  pulp 
fibre  can,  however,  be  easily  separated  and  distinguished. 

By  the  time  the  water  reaches  Schuylerville  and  before  it  re- 
ceives additional  wastes  from  the  mills  at  Sehuvlerville,  and  the 
sewage  and  wastes  from  Fish  creek,  a  slight  improvement  has 
taken  place  in  the  appearance  and  quality  of  the  water,  as  a  re- 
sult of  dilution,  oxidation  and  sedimentation.  Its  quality  has 
improved,  notwithstanding  the  wastes  discharged  by  other  smaller 
establishments  al<mg  this  section  of  the  river  and  this  is  due  more 
rsprcially  to  the  added  flow  of  the  Batten  kill,  the  water  of 
which,  notwithstanding  tlie  fcAv  mills  located  on  it,  is  very  much 
purer  than  the  water  of  the  Ilndson  river. 

Below  Schuylen-ille  the  analyses  and  appearance  of  the  water 
««how  only  a  slight  change  in  its  quality  until  we  reach  Stillwater, 
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although  the  slow  oxi<]ation  that  must  be  taking  place  is  shown 
by  the  reduction  of  the  dissolved  oxygen  —  probably  just  enough 
to  counterbalance  the  amount  of  sewage  and  wastes  discharged 
into  the  river  along  this  section.  This  condition  we  should  ex- 
pect since  there  is  but  a  slight  pollution  from  the  mills  near 
Schuylerville  and,  as  shown  by  the  analyses,  the  quality  of  the 
water  of  Fish  creek  as  it  enters  the  Hudson  is,  with  the  excep- 
tion of  free  ammonia,  not  very  different  from  that  of  the  Hudson 
river. 

Below  Stillwater  a  considerable  amount  of  pollution  is  added, 
mainly  from  the  mills  on  the  Hoosick  river  and  the  mills  at  Still- 
water and  Mechanicville.  The  mills  along  the  Hoos-ick  are  many 
and  they  discharge  a  considerable  amount  of  wastes  into  the  river 
but  since  these  mills  are  situated  ])rincipally  along  the  upper 
reaches  of  the  river  in  the  States  of  Vermont  and  Massachusetts, 
there  is  ample  opportunity  for  oxidation  and  precipitation  which, 
together  with  the  dilution  from  tributaries  entering  the  Hoosick 
west  of  the  State  line,  so  improves  the  quality  that  as  it.  enters 
the  Hudson  it  shows  less  pollution  than  the  Hudson  river  water. 
As  a  result  of  this  the  water  of  the  Hudson  river  about  one  mile 
b?low  the  Hoosick  river  shows  an  improvement  chemically,  al- 
though just  below  the  pulp  mill  at  Mechanicville,  and  before  the 
waste  from  this  mill  has  had  an  opportunity  to  be  thoroughly  dis- 
persed, and  the  suspended  matters  have  had  an  opportunity  to 
settle  out,  the  appearance  of  the  water  does  not  seem  to  indicate 
this  improvement. 

Between  Mechanicville  and  Waterford  practically  no  wastes 
are  discharged  into  the  river  and  very  little  change  in  the  appear- 
ance and  chemical  quality  of  the  water  takes  ])lace  in  flowing  this 
distance.  The  slight  differences  that  are  evident  in  the  chemical 
analyses  merely  indicate  the  changes  that  might  be  expected  in 
the  organic  matter  as  the  river  flows  from  Mechanicville  to 
Waterford. 

Below  Waterford  the  Hudson  river  unites  with  the  Mohawk 
river  so  that  Waterford  marks  the  lowest  point  of  pollution  on 
the  upper  Hudson.  The  wastes  from  the  mills  at  Waterford, 
Cohoes  and  Lansingburgh  and  from  the  mills  alonir  the  Mohawk 
river  above  Oohoi^s  are  added  to  the  river  at  this  point  and  in 
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order  that  comparison^!!  may  be  made  of  the  polhition  of  these 
two  large  tributaries  above  their  jnnction  and  below  their  con- 
fluence additional  samples  were  taken  on  the  ^fohawk  al>ove 
Cohoes  and  on  the  Hudson  aI)ove  and  below  Trov.  The  Mohawk 
is  known  to  be  serionsly  polluted  and  altlioui»h  at  this  time  statis- 
tics of  industrial  pollution  are  not  available  for  the  Mohawk,  the 
chemical  and  baeterioloirical  analvses  indicate  bv  the  ammonia, 
oxygen  consumed  and  chlorine,  that  the  pollution  of  the  Mohawk 
river  is  more  from  tbe  <louio^tic  sewage  discharp^ed  into  it  than 
from  industrial  sewage,  and  that  the  quality  of  its  water  with 
respect  to  industrial  waste  is  very  much  better  than  that  of  the 
upper  Hudson  at  this  point.  Tn  fact,  the  (piality  of  the  Hudson 
river  below  the  Mohawk  shows  a  deci<led  ini])rovom(nt  with  re- 
spect  to  pollution  by  industrial  wastes,  owing  to  the  addition 
of  the  flow  of  the  less  polluted  ^fohawk. 

The  analysis  of  the  sam]des  taken  just  above  Albany  indicates 
the  serious  pollution  of  the  river  after  the  industrial  and  do- 
mestic sewage  from  r\>bo(»s,  Troy  and  Watendiet  has  been  added 
to  it.  The  increase  in  aiuuiouia,  oxygen  consumed,  chlorine  and 
bacteria  and  the  decrease  in  the  <lissolved  oxygen  show,  however, 
that  this  pollution  is  airaiu  duo  more  especially  to  the  domestic 
sewage  which  is  discharged  into  the  river  from  the  population 
of  these  cities  than  fnnu  their  industrial  wastes. 

Ballcn  Kill 

The  pollution  of  the  Batten  kill  by  industrial  wastes  is  limited 
principally  to  thp  wastes  from  a  number  of  small  ground  wood 
pulp  and  paper  mills,  all  located  at  or  Mow  Battenville. 
Although  the  total  wastes  from  those  mills  is  relatvely  small 
the  pollution  is  appreciable.  Owing  to  the  fact  that  these  mills 
are  small,  however,  and  will  seattere<l  along  the  course  of  the 
stream,  and  the  fall  of  the  stream  is  very  great,  the  visual  evi- 
dences of  pollution  were  slight. 

The  Patten  kill  above  "Battenville,  as  indicated  by  appearances 
and  chemical  analysis,  is  ])ractically  unpolluted.  The  analysis 
of  the  water  just  before^  its  confluence  with  the  Hudson  river  indi- 
cates clearly,  however,  tho  pollution  that  has  b^n  adibMl  by  th'^se 
mills.     The  analysis'  further  shows,  however,  that  the  water  at 
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the  Batten  kill  is  much  purer  than  the  Hudson  river  water  at  this 
point,  and  that  its  general  purity  assists  in  improving  tho  quality 
of  the  Hudson  river  water. 

Kayaderosseras  Creek  and  Fish  Creek 

.  Owing  to  the  unusual  hydrology  of  these  two  watercourses, 
forming  the  natural  source  and  outlet  of  Saratoga  lake,  as  w(  11 
as  the  unusual  interest  attached  to  the  question  of  their  pollution, 
which  was  made  the  subject  of  previous  special  investigation  by 
the  Department  and  a  cause  for  Governor  Roosevelt's  order 
against  Saratoga  Springs  for  the  construction  of  purification 
works,  our  examination  of  the  present  condition  of  pollution  of 
these  two  streams  was  rather  more  completely  made  than  would 
otherwise  have  been  done.  The  pollution  is  almost  exclusively 
limited  to  Kayaderosseras  creek,  but  the  chemical  and  biological 
studies  were  extended  to  include  the  Fish  creek  so  that  com- 
parisons could  be  made  of  the  eifects  of  storage  and  dilution  in 
Saratoga  lake  and  of  oxidation  and  dilution  in  Fish  crerk. 

As  will  be  seen  from  the  statistics  in  table  No.  HI  an  1  the 
analyses  in  table  No.  V,  Kayaderosseras  creek  above  rh  •  K.  M. 
Brown  Company  mills  at  Rock  City  Falls  is  practically  un- 
polluted. As  the  creek  flows  from  this  point  toward  Sarato«:a 
lake  it  receives  industrial  wastes  fiom  the  above-mention(»d  mill 
at  Rock  City  Falls,  the  Pioneer  Paper  Company  and  the  National 
Folding  Box  Company  mills  at  West  Milton,  and  the  Tnion  Bag 
&  Paper  CV)m])any  mill  at  Ballston  Spa.  Above  th?  mill  at 
Ballston  Spa  the  pollution  is  not  serious,  since  no  pulp  is  manu- 
factured in  the  mills  above  this  point,  the  only  wastes  entrrin.ir 
the  stream  beinii^  from  ])aper  machines.  At  Ballston  Spa,  how- 
ever, the  large  amount  of  wastesS  from  the  sulphite  mill  of  the 
Union  Bag  &  Pa])er  Company  ])roduce  a  serious  poUutitm  of 
the  crrek,  the  drainage  area  of  which  is  relatively  very  small.  In 
fact,  ihese  industrial  wastes  and  the  domestic  sewage  of  Ballston 
Spa  pollute  the  crock  to  such  a  d(\i>ree  that  the  quality  of  the 
water,  as  shown  by  the  sample  below  the  village,  was  nothing  more 
than  sewage  of  medium  strength. 

Tt  should  be  said,  however,  that  at  the  time  of  our  examination 
the  new  <lis])osal  works  of  Ballston  were  not*  in  operation.     Tt  is 
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expected  that  these  works  will  be  in  opcratiuii  at  an  early  date, 
when  a  decided  improvenicnt  in  tlie  conditiun  of  the  stream 
should  result.  It  should  also  he  stated,  huwcvcr,  that  the  removal 
of  this  domestic  sewage  will  still  leave  a  .seriiuis  jjolhition  of  the 
creek  by  pulp  and  pai^T  mill  wastes  as  long  as  above-mentioned 
mills  continue  to  discharge  their  wastes  into  the  creek. 

Below  Ballston  Spa  the  cre<^k  has  a  good  fall  and  ample  oppor- 
tunity for  oxidation.  At  Saratoga  Springs  there  are  no  mills, 
and  since  there  is  in  operation  a  well-const  riietcHl  sewerage  system 
and  sewage  disposal  plant  there  is  only  a  small  amount  of  direct 
pollution  which  roaches  the  creek.  By  the  time  the  water  reaches 
Saratoga  lake  its  quality  has,  therefore,  Incn  gn  atly  improved. 

Analyses  of  Kayaderosseras  creek  w'ater  just  before  it  enters 
Saratoga  lake  show  that  it  has  been  freed  of  about  two-thirds  of 
its  matter,  although  decomposition  was  still  active  and  the  dis- 
solved oxygen  was  almost  exhausted  and  its  appearance  was  very 
unsightly.  In  fact  the  small  amount  of  dissolved  oxygen  n^main- 
ing  indicates  that  when  the  flow  of  the  stream  is  slightly  hss 
the  dissolved  oxygen  will  probably  bo  entirely  exhausted  and 
odors  will  be  created  as  a  result  of  anaerobic  action. 

The  Kayaderosseras  creek  enters  Saratoga  lake  about  one  mile 
above  the  outlet  of  the  lake  which  forms  Fish  creek.  As  the 
water  passes  through  the  lower  j)ortion  of  the  lake  the  natural 
agencies  of  dilution,  sediuK-ntation  and  oxidation  remove  a  very 
large  part  of  the  organic  and  eliemieal  impuriti(N  and  admit  of 
a  large  recovery  of  dissolv( d  oxygen  as  shown  bv  the  analysis 
of  the  Fish  creek  water  at  the  sam])liug  station  about  two  miles 
below  the  outlet  of  the  lake. 

The  waters  of  Fish  en^c  k  in  its  ])assage  froui  Saratoga  Lak'^ 
to  the  Hudson,  show  very  little  change  in  quality,  as  indicated 
by  the  analysis  of  the  water  above  Victory  Hills.  There  is  prac- 
tically no  pollution  of  the  stream  in  this  section  and  the  absence 
of  any  improvement  in  (piality  may  ])e  due  to  the  stable  condi- 
tion of  the  organic  matter  n  suiting  from  the  slow  passage  of  the 
water  through  the  lower  portion  of  the  lak(».  The  quality  of  the 
water  of  Fish  creok  above  Victorv  ^lills  is  not  verv  different  from 
that  of  the  Hudson  river  at  the  junction  of  the  two  streams. 
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Iloosick  River 

The  Hoosick  river,  although  the  most  seriously  polluted  tribu- 
tary of  the  Hudson  river  with  respect  to  domestic  sewage,  and 
considerably  polluted  by  industrial  sewage  from  a  largo  number 
of  mills  and  factories,  does  not,  on  account  of  the  character  of 
these  mills,  have  as  large  an  amount  of  refuse  discharged  into  it 
as  does  the  Hudson  river  from  the  pulp  and  paper  mills.  The 
mills  that  do  discharge  wastes  into  the  Hoosick  are  located  mostly 
in  Vermont  and  Massachusetts,  although  a  few  are  within  the 
State  of  New  York.  These  mills  comprise  principally  woolen 
mills,  cotton-print  mills,  knitting  mills,  wall-paper  mills  and 
only  two  small  paper  mills,  and  although  the  total  number  of 
these  mills  is  large,  the  total  quantity  of  wastes  discharged  from 
them  is  not,  for  the  reason  above  stated. 

Since  the  mills  in  Massachusetts  and  Vermont  were  outside 
the  jurisdiction  of  this  State,  it  was  only  through  courtesy  that 
any  information  of  the  nature  and  amounts  of  the  wastes  dis- 
charged  by  them  was  secured.  In  deference  also  to  the  request 
of  the  millowners,  the  Department  has  refrained  from  giving 
in  table  No.  Ill  a  detailed  statement  of  the  wastes  discharged 
by  each  individual  mill,  but  has  given  the  total  amount  of  each 
class  of  waste  discharged  from  all  mills  in  these  two  States.  The 
general  character  of  the  wastes  from  the  individual  mills  within 
this  State  are,  however,  given. 

Table  No.  Ill  and  the  analysis  of  the  river  water  at  the  New 
York  State  line  indicates  that  the  Hoosick  river  at  this  point, 
though  highly  polluted  by  domestic  sewage,  is  not  very  seriously 
polluted  by  industrial  wastes.  This  is  shown  by  the  analysis  of 
the  Hoosick  at  this  point,  the  relatively  high  ammonias,  oxygen 
consumed  and  chlorine  accounting  for  the  sewage  pollution  which 
wo  know  to  exist  while  the  fact  that  there  is  little  if  any  excess 
of  these  constituents  indicates  that  no  considerable  amount  of 
industrial  sewage  is  present.  It  should  be  stated,  however,  that 
the  flow  of  the  Hoosick  river  was  somewhat  above  the  normal  and 
relatively  higher  than  the  flow  of  the  Hudson  at  the  time  the 
samples  on  the  Hoosick  river  were  collected. 

From  the  State  line  to  the  Hudson  river  the  Hoosick  receives 
wastes  from  mills  at  Walloomsac,  North  Hoosick,  Johnsonville, 
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Valley  Falls  and  Scbaghtic^)ke.  Tlicso  mills  are  not  large  and 
are  similar  to  those  in  Massachusetts  and  Vermont.  The  wall- 
paper mill  at  Walloomsac  purifies  the  heavier  wastes  by  means 
of  gravel  filters,  and  the  mill  at  Xorth  Iloosiek  is  provided  with 
a  settling  basin  in  which  a  large  portion  of  the  solid  matters  is 
settled  out  before  the  wastes  are  discharged  into  the  river. 

Notwithstanding  the  amount  of  industrial  sewage  added  to  the 
river  below  tJie  State  line,  the  quality  of  the  water  is  not  mate- 
rially changed  at  the  time  it  reaches  the  Hudson.  The  analysis 
indicates,  however,  by  the  slight  increase  in  free  ammonia,  the 
slight  decrease  in  albuminoid  ammonia  and  oxygon  consumed, 
and  the  lower  dissolved  oxygen  that  oxidation  of  the  organic  mat- 
ter has  taken  place  and  that  there  has  b^en  consei|uently  a  slight 
improvement  in  the  quality  of  the  water.  As  it  enters  the  Hud- 
son river  the  general  quality  of  the  Hoosick  is,  from  the  stand- 
point of  industrial  wastes,  considerably  purer  than  the  Hudson 
river  water. 

(2)    POLLUTION    BY    DOMESTIC    SEWAGE 

The  pollution  of  the  Hudson  river  and  its  tributaries  by  the 
domestic  or  sanitary  sewage  of  the  population  resident  upon  the 
watershed  follows  in  general  the  lines  of  pollution  by  industrial 
wastes,  though  in  a  much  varying  degree.  This  is  rather  natural 
owing  to  the  fact  that  the  industrial  growth  along  the  river  has 
either  followed  along  lines  of  increased  population,  or  that  those 
industries  have  formed  nucleii  around  which  the  population  has 
developed. 

In  general  one  may  say  that  the  principal  pollution  from 
domestic  sewage  is  confined  to  the  main  river  below  Glens  Falls 
and  to  the  two  principal  branches,  Fish  creek  and  Hoosick  river. 
The  main  tributaries  above  Glens  Falls,  the  Batten  kill  and  all 
of  the  smaller  tributaries  are  only  slightly  if  at  all  polluted  by 
domestic  sewage,  as  is  clearly  shown  by  table  No.  V  and  dia- 
gram No.  II,  which  give  in  detail  the  total  pollution  as  well  as 
the  intensity  of  pollution  at  various  points  along  the  stream. 
Since  the  sanitary  eflFect  of  sewage  pollution  is  usually  propor- 
tional to  its  intensity,  as  measured  by  the  population  per  square 
xnile^  or  the  volume  of  flow  of  the  river  corresponding  to  the  unit 
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area,  columns  8,  9  and  10  of  table  V,  Appendix  D,  and  the  cor- 
responding lines  on  diagram  Xo.  II,  Appendix  D,  give  us  the 
best  means  for  this  comparison. 

Hudson  liiver 

From  the  above  table  and  diagram,  then,  it  will  be  seen  that 
as  we  follow  the  domestic  sewage  pollution  down  the  Hudson 
river  from  its  source  we  find  that  the  main  river  is  practically 
unpolluted  by  domestic  sewage  above  the  confluence  of  the 
Schroon  river  near  Warrensburg.  At  this  junction  there  is  a 
small  amount  of  sewage  added  from  Warrensburg,  an  amount  too 
small  and  too  greatly  diluted  to  affect  appreciably  the  chemical 
or  bacteriological  quality  of  the  water.  Below  this  point  we  have 
additions  of  sewage  at  Iladley,  Corinth  and  Palmer  but  here 
again  the  dilution  and  opportunities  for  oxidation  are  so  great  as 
not  to  give  any  marked  increase  to  the  constituents  representing 
this  class  of  pollution.  The  chlorine  and  bacteriological  deter- 
minations, when  other  classes  of  sewage  are  present  of  a  nature 
to  obscure  the  other  determinations,  such  as  from  the  pulp  mills 
bolow  Corinth,  are  the  best  indices  of  domestic  sewage  pollution. 
The  chlorines  in  the  samples  as  far  down  as  Glens  Falls  follow 
quite  closely  the  "normal''  chlorine  taken  from  the  "  iso-chlor '' 
map  of  the  region.  The  bacteria  show  a  decrease  in  numbers, 
especially  the  sedimentation  in  the  mill  poiuls. 

From  above  Glens  Falls  to  a  point  below  Fort  Edward,  a  dis- 
tance of  only  five  miles,  we  see  a  marked  decrease  in  the  amount 
of  sewage  added  to  the  river  and  a  corresponding  change  in  the 
chemical  and  biological  quality.  In  this  short  section  of  the  river 
the  sewage  from  a  population  of  more  than  22,000  has  been  added, 
increasing  the  amount  present  in  the  river  above  Glens  Falls 
some  ten  fold.  Although  the  analytical  evidence  of  this  sewage 
below  Fort  Edward  is  largely  obscured  by  the  mill  wastes,  it  is 
nevertheless  sufficiently  shown  by  the  sudden  increase  in  chlorine 
and  free  ammonia,  the  nitrogenous  organic  matter  of  the  sewage 
being  much  more  decomposable  than  the  carbonaceous  organic 
matter  from  the  pulp  mills.  The  marked  increase  in  the  nitro- 
gens and  oxygen  consumed  and  the  decrease  in  dissolved  oxygen 
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are  due  principally  to  the  very  large  amounts  of  organic  matter 
discharged  from  the  mills. 

Tho  lower  limit  of  the  village  of  Fort  Edward  marks  the  point 
of  maximum  intensity  of  pollution  along  the  Hudson  river  from 
domestic  sewage  as  it  did  with  the  industrial  wastes  until  the 
Hoosick  river  is  reached.  The  sewage  from  all  three  villages  — 
Glens  Falls,  Sandy  Hill  and  Fort  Edward,  is  discharged  near  the 
left  bank  of  the  river  so  that  below  Fort  Edward  where  the  chan- 
nel is  divided  by  an  island,  the  east  channel  is  considerably  more 
polluted  than  the  west  channel.  This  is  clearly  shown  by  the  two 
samples  taken  from  these  two  channels  as  given  in  the  table. 

Below  Fort  Edward  we  have  very  little  sewage  added  until  Fish 
creek  is  reached,  when  the  added  sewage  of  some  five  thousand 
persons,  largely  purified  in  passage  through  Saratoga  lake,  is 
added  to  the  stream.  It  is  true  that  the  analysis  of  the  water 
of  Fish  creek  showed  an  excessive  pollution,  but,  owing  to  the 
small  watershed  and  stream  flow,  it  does  not  effect  any  noticeable 
change  in  the  quality  of  the  Hudson  river  at  this  point 

These  analyses  show  that  there  has  been  a  slight  improvement 
in  the  quality  of  the  water  in  flowing  from  Fort  Edward  to  a 
point  below  Schuylerville  and  Fish  creek,  as  indicated  by  a  de- 
crease in  all  of  the  chemical  constituents  except  dissolved  oxygen, 
at  the  expense  of  which  the  improvement  by  oxidation  was  par- 
tiallv  carried  on.  In  the  section  of  the  river  from  Fort  Edward 
as  far  down  as  Stillwater,  however,  the  influences  exerted  by 
dilution,  sedimentation  and  oxidation  upon  the  purity  of  the 
river  water  are  so  complex,  and  the  chemicals  which  are  dis- 
charged into  the  river  by  tho  mills  are  so  numerous  and  variable 
that  it  is  quite  impossible  to  judge  by  the  analyses  alone  of  the 
extent  of  the  domestic  sewage  pollution. 

Below  Schuylerville  there  is  very  little  domestic  sewage  dis- 
charged into  tho  river,  until  we  reach  the  Hoosick  river,  where 
the  sewage  from  a  relatively  large  population  is  added  to  the 
river.  This  sewage  is  discharged  principally  into  the  upper 
reaches  of  the  Hoosick  river  east  of  the  Xew  York  State  line,  as 
shown  by  tables  IV  and  V,  Appendix  C,  and  the  analyses  show 
that  owing  to  the  great  length  and  steep  slope  of  this  section  of 
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the  river  where  good  opportunities  for  sedimentation  and  oxida- 
tion are  afforded,  the  quality  of  the  Iloosick  river  before  it  enters 
the  Hudson  river  shows  even  less  pollution  than  at  the  State  line. 

This  analysis  of  the  Hoosiek  river  water  before  it  enters  the 
Hudson,  however,  shows  it  to  be  considerably  more  polluted  by 
domestic  sewage  than  the  water  of  the  Hudson  river.  The  chlor- 
ine is  considerably  above  the  "  normal,"  while  the  free  ammonia 
and  the  bacterial  counts  are  also  higher.  On  the  other  hand,  the 
dissolved  oxygen  is  higher,  and  the  oxygen  consumed  considerably 
less  than  that  of  the  Hudson,  but  this  difference  is  easily  ex- 
plained by  the  greater  amount  of  industrial  wastes,  a  large  per- 
centage of  which  is  carbonaceous  matter,  discharged  into  the 
Hudson  river. 

Owing  to  the  large  volume  of  flow  of  the  Hoosiek  river,  there 
is  a  marked  effect  upon  the  mixture  of  the  two  waters  below  their 
confluence  as  shown  by  the  analyses.  The  albuminoid  ammonia, 
the  oxygen  consumed,  the  dissolved  oxygen  and  bacteria  of  the 
mixture  are  intermediate  between  those  of  the  separate  waters 
before  mixing. 

Below  the  Hoosiek  river  the  sewage  from  portions  of  Mechanic- 
ville  is  added.  The  amount  is  small,  however,  as  compared  with 
the  total  domestic  sewage  discharged  above  this  point.  In  fact, 
the  increase  in  pollution  is  so  small  that  it  caimot  be  detected  by 
the  analyses.  The  organic  matter  has  increased  somewhat,  and 
as  shown  by  the  ammonias  and  oxygen  consumed,  the  decomposi- 
tion is  slightly  more  active.  The  higher  chlorine  is  due  not  so 
much  to  the  sewage  discharged  into  the  river  in  this  section  as 
to  the  chlorine  in  the  salts  discharged  from  some  of  the  mills  at 
Mechanicville. 

A  comparison  of  the  domestic  sewage  pollution  of  the  Upper 
Hudson  with  that  of  the  Mohawk  river,  based  on  the  chemical 
analysis  alone,  is  difficult  to  make,  owing  to  the  large  amounts 
of  industrial  organic  matter  and  salts  discharged  with  the  indus- 
trial wastes  into  the  Upper  Hudson.  A  comparison  of  the  anal- 
yses of  the  two  samples  taken  just  above  their  confluence  indicates, 
however,  by  the  higher  ammonias  and  chlorine  in  the  Mohawk 
river  that  the  sewage  pollution  of  that  river  is  much  greater  than 
that  of  the  Upper  Hudson  river.       The  lower  bacteria  in  the 


State  Department  of  Health.  451 

Mohawk  river  sample,  which  was  collected  above  the  dam  at 
Cohoes,  is  probably  the  result  of  the  sedimentation  and  oxidation 
that  takes  place  in  the  large  mill  ponds  formed  by  the  dams  on 
the  lower  Mohawk,  especially  those  formed  by  the  two  dams  be- 
tween Schenectady  and  Cohoes. 

The  analyses  of  the  water  below  the  confluence  of  the  two 
streams,  above  Troy,  show  very  clearly  the  effect  of  the  mixture 
of  the  two  waters,  the  separate  constituents  in  the  sample  below 
the  confluence  of  the  rivers  being  intermediate  between  the  two 
tributaries  above  their  confluence.  The  constituents  in  the 
sample  below  the  junction  of  the  two  rivers  are  somewhat  higher 
than  the  average  of  the  two  samples  collected  above,  which  shows 
clearly  the  added  pollution  from  Cohoes  and  Lansingburgh.  The 
analysis  of  the  water  just  above  Albany  shows  not  only  the  gen- 
eral serious  pollution  of  the  river,  but  in  a  striking  manner  the 
effect  of  the  sewage  added  by  the  city  of  Troy.  The  increase  in 
ammonias,  oxygen  consumed,  chlorine  and  bacteria,  and  decrease 
in  dissolved  oxygen,  as  compared  with  analysis  above  Troy,  show 
clearly  the  effect  which  this  increased  amount  of  sewage  has  upon 
the  chemical  and  biological  quality  of  the  river. 

Batten  Kill 

The  pollution  of  this  stream  by  domestic  sewage  is  principally 
from  the  employees  in  the  mills  and  the  smaller  villages  of  Green- 
wich and  Salem.  There  is  no  visual  evidence  of  this  pollution 
along  the  stream  and  any  evidence  of  it  deduced  from  a  com- 
parison of  the  chemical  analyses  of  the  two  samples  taken  —  one 
above  Battenville  and  the  other  below  Clarks  Mills  —  should  be 
judged  with  caution. 

The  sample  below  Clark  Mills  shows  high  albuminoid  am- 
monia, oxygen  consumed,  hicfher  bacteria  and  chlorine,  all  of 
which  are  indications  of  sewage  pollution.  This  increase  in  the 
organic  constituents  may  be,  and  pri)bably  is,  due  almost  entirely 
to  manufacturing  wastes.  It  is  known  also  that  chlorine  salte 
are  discharged  from  some  of  the  mills,  and  this  might  easily  ac- 
count for  the  increase  in  chlorine,  especially  since  the  drainage 
area  and  the  flow  of  the  Batten  Kill  are  not  large.  In  fact,  the 
differences  in  the  analyses  of  the  two  samples  are  not  very  groat 
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and,  kuowing  the  statistics  with  respect  to  sewage  pollution,  the 
differences  are,  a-»  stated  above,  easily  explained  by  the  indus- 
trial wastes. 

The  water  of  the  Batten  Kill  as  it  enters  the  Hudson  river  is, 
then,  in  general,  not  badly  polluted  by  domestic  sewage  and  as 
the  analyses  show,  it  is  much  purer  than  the  water  of  the  Hudson 
river. 

Kayaderosseras  Creek  and  Fish  Creek 

Kayaderos^eras  creek  in  former  years  when  the  sewage  of 
Saratoga  Springs  and  Ballston  Spa  both  were  discharged  into  it 
was  a  badly  polluted  stream.  At  the  present  time  the  sewage 
of  Saratoga  Springs  is  very  completely  purified  so  that  the  only 
domestic  sewage  now  tributary  to  the  stream  is  from*  the  popu- 
lation of  Ballston  Spa.  The  sewage  of  Ballston  Spa  will,  how- 
ever, soon  be  treated  at  purification  works  now  under  construc- 
tion, at  which  time  the  creek  will  be  still  further  improved.  At 
the  time  of  our  examination,  however,  the  new  disposal  works  for 
Ballston  Spa  were  not  in  operation  so  that  considerable  sewage 
was  being  discharged  into  the  creek  at  this  point,  as  was  evi- 
denced by  the  appearance  of  the  stream  and  by  the  chemical  an- 
alysis of  the  water  below  the  village. 

Above  Middle  Grove  there  is  practically  no  pollution  from 
either  domestic  sewage  or  industrial  wastes  as  shown  by  the 
analysis  of  the  water  above  the  E.  M.  Brown  Company  mills. 
The  sample  below  Ballston  Spa  shows  the  stream  at  this  jx)int 
to  be  nothing  more  than  a  mixture  of  domestic  sewage  and  manu- 
facturing wastes.  The  exco^ssive  organic  matter,  chlorine  and 
bacteria  is  full  evidence  of  the  large  i)roportion  of  domestic  sew- 
age derived  from  the  population  of  this  village. 

The  analysis  of  the  water  just  before  the  stream  enters  Sara- 
toga lake  shows  that  it  has  been  largely  purified  in  its  travel  from 
Ball&ton  Spa.  The  organic  matter  has  been  reduced  about  two- 
thirds  and  the  bacteria  over  9.5  per  cent.  In  going  through  Sara- 
toga lake  still  further  purification  takes  place,  so  that  the  water 
at  the  upper  end  of  Fish  cret^k  shows  in  a  general  way  less  do- 
mestic pollution  than  the  Hudson  river  water  into  which  it  flows 
a  few  miles  below  the  lake. 
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Hoosick  River 

It  was  previously  shown  that  the  Iloosick  river,  as  compared 
with  the  Hudson,  was  not  very  seriously  polluted  by  industrial 
wastes,  notwithstanding  the  fact  that  there  are  a  large  number 
of  mills  upon  the  stream,  the  wastes  from  which  are  quite  differ- 
ent in  character  and  amount  from  those  upon  the  Hudson  river. 
With  the  domestic  sew^age,  however,  it  is  very  different  for  we 
find  a  large  population  upon  the  Iloosick  river  and  its  principal 
tributary,  the  Walloouisac,  that  discharge  sewage  directly  into 
the  stream.  * 

From  an  inspection  of  tables  IV  and  V,  and  diagram  II  of 
Appendix  D,  it  will  be  seen  that  the  sewage  of  42,000  persons 
is  discharged  into  the  Hoosiek  river,  and  that  of  this  population 
some  37,000  reside  in  the  States  of  Vermont  and  Massachusetts. 
It  is  a  very  significant  fact,  then,  that  the  amount  of  domestic 
hewage  discharged  into  the  Iloosick  river  outside  of  the  State 
of  New  York  is  almost  equal  (about  90  p3r  cent.)  to  the  total 
amount  of  domestic  sewage  discharged  into  the  Upper  Hudson 
river,  including  all  its  tributaries,  within  the  State  while  the 
drainage  area  of  the  Iloosick  river  outside  of  the  State  is  only 
11  \yer  cent,  of  the  drainage  area  of  the  Upper  Hudson  river 
within  the  State. 

The  analysis  of  the  Hoosick  river  water  as  it  enters  the  State 
shows  a  large  amount  of  pollution  considering  the  fact  that  the 
stage  of  flow  of  the  river  was,  at  the  time  the  sample  was  colh  cted, 
considerably  above  the  normal.  It  is,  however,  difficult  to  differ- 
entiate, in  the  analyses,  the  domestic  sewage  from  the  industrial 
wastes.  The  high  ammonias,  chlorine  and  bacteria,  and  absence 
of  nitrates,  are  sufficient  to  account  in  part  for  the  presence  of 
domestic  sewage.  The  high  dissolved  oxygen,  however,  indicates 
that  the  water  has  received  considerable  aeration  in  flowing  from 
North  Adams,  where  it  receives  its  greate-t  pollution,  to  the  New 
York  State  line. 

The  water  as  it  reaches  the  Hudson  riv(»r,  as  shown  by  the 
analysis  at  this  point,  is  slightly  more  polluted  than  at  the  State 
line,  due  to  the  sewage  contributed  by  the  villages  in  New  York 
State.  The  change  in  quality  is  not  great,  however,  since  the 
population    of    New    York    State   contributing    sewage    to    the 
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Hoosick  river  is  small  as  compared  with  that  in  the  States  of 
Vermont  and  Massachusetts. 

(6)  Effects  of  Polluiion 

In  considering  the  effects  which  the  discharge  of  industrial 
wastes  and  domjestic  sewage  into  the  upper  Hudson  river  and  its 
tributaries  has  upon  the  health  and  comfort  of  the  inhabitants 
residing  along  these  streams  we  must  at  the  outset  distinguish 
sharply  between  the  conditions  affecting  health  and  life  and  those 
affecting  comfort  and  convenience.  The  impwtance  of  this  dis- 
tinction is  much  greater  with  the  pollution  of  the  Upper  Hudson, 
as  compared  with  many  other  streams  in  the  State,  owing  to  the 
extreme  difference  in  amount  of  the  two  classes  of  pollution. 
One  of  these,  the  industrial  wastes,  affects  almjost  exclusively 
public  comfort  and  convenience  and  has  little  or  no  effect  upon 
public  health,  while  the  other,  the  domestic  sewage,  affects  al- 
most exclusively  public  health  and  life,  and,  owing  to  its  rela- 
tively small  amount,  has  little  effect  upon  public  comfort. 

Since  these  two  classes  of  sewage  exert  so  different  an  in- 
fluence upon  the  comfort  and  health  of  the  people  affected  by 
them,  and  since  the  complaints  of  the  petitioners  were  prin- 
cipally against  the  industrial  wastes  and  more  particularly  the 
pulp  mills,  the  effects  produced  by  the  industrial  wastes  and  do- 
mestic sewage  will  be  discussed  separately. 

(1)    EFFECT  OF  POLLUTION  BY  INDUSTRIAL  WASTES 

When  we  consider  that  tlie  industrial  wastes  when  discharged 
into  the  streams  do  not  carry  with  them  the  germs  of  disease  and 
probably  very  few  bacteria  at  all,  and  that  many  of  the  chemicals 
discharged  with  them  \\\\]  have  germicidal  properties,  the  effect 
of  these  wastes  upon  health  must  be  very  slight.  At  specific 
points  along  the  river,  however,  these  wastes  carry  large  quan- 
tities of  organic  matter,  the  decomposition  of  which  may  produce 
at  times  odors  sufficiently  intense  to  become  a  nuisance,  the  of- 
fense of  which  may  have  a  slight  effect  upon  vital  resistance. 
Strictly  speaking,  however,  'these  odors  or  other  offensive  con- 
ditions in  the  river  cannot  of  themselves  produce  specific 
diseases. 
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The  extent  of  the  pollution  of  the  river  by  industrial  wastes 
has  been  carefully  described  in  detail  in  the  foregoing  pages,  es- 
pecially for  the  section  of  the  river  below  Fort  Edward  where 
the  pollution  from  pulp  mills  and  other  industrial  establish- 
ments was  the  greatest  and  below  which  it  existed,  to  a  more  or 
less  degree,  as  far  do\vn  as  the  Mohawk  river.  It  was  pointed 
out  that  there  was  a  marked  discoloration  of  the  water,  a  large 
amount  of  suspended  matter  and  floating  masses  of  coagulated 
pulp  and  chemicals  in  the  stream,  and  heavy  deposits  of  pulp 
and  chemicals  upon  the  banks  and  bed  of  the  stream.  These 
conditions  were  found  to  affect  in  more  or  less  degree  the  fishing, 
bathing,  boating,  the  use  of  the  water  for  drinking,  washing,  ice 
supplies  and  other  domestic  purposes.  No  evidence  appeared, 
from  our  examination,  of  any  effect  upon  the  crops  nor  upon 
health  and  life  of  cattle  or  persons.  This  latter  immunity  was 
almost  entirely  due,  however,  to  the  fact  that  the  water  was  not, 
on  account  of  its  generally  objectionable  character,  used  for 
drinking  purposes  by  either  persons  or  cattle.  Inasmuch  as  the 
character  of  the  water  prevented  its  use  for  drinking  purposes, 
the  pollution  of  the  river  may  be  said  to  affect  convenience  and 
comfort. 

With  respect  to  fishing,  the  effect  of  pollution  has  been  to  re- 
duce the  number  and  kinds  of  fish  that  used  to  frequent  these 
waters  before  the  pulp  mills  along  the  Upper  Hudson  were  con- 
structed. Whether  this  reduction  in  quantities  of  fish  is  due 
more  to  the  wastes  discharged  into  the  river  than  to  the  greater 
-amount  of  fishing  by  an  increased  population  is  impossible  to  de- 
termine. The  wastes  from  sulphite  pulp  mills  and  other  indus- 
tries are,  however,  knowTi  to  be  highly  toxic  to  fish  as  sliown  by 
the  experiments  carried  out  by  M.  C.  Marsh  for  the  U.  S.  Gteo- 
logical  Survey,*  and,  further,  nearly  all  of  the  residents  along 
the  river  below  Fort  Edward  testified  to  the  fact  that  dead  fish 
are  frequently  seen  floating  down  the  river.  In  former  years 
bass,  mullet,  perch  and  pickerel  were  caught  in  abundance, 
whereas  at  the  present  time  but  very  few  perch  and  pickerel  are 
caught  and  only  suckers  and  eels  are  in  abundance. 

♦See  Wate'r  Supply   and  Irrigation   Bulletin  No.  1»2  on  "The  Potomac 
River  Basin/'  1907. 
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Tho  effect  of  pollution  upon  boating  and  bathing  is  principally 
the  discomfort  resulting  from  the  general  objectionable  appear 
ance  of  the  river  water,  the  suspended  and  floating  maT$ses  of 
pulp  in  the  water  and  the  objectionable  and  at  times  offensive 
deposits  of  pul])  and  chemicals  on  the  banks  and  bottom  of  the 
stream.  This  deposit  on  the  bed  of  the  stream  is  very  light  and 
is  quickly  brought  into  suspension  when  stirred  with  an  oar,  or 
by  the  feet  in  bathing,  and  in  this  respect  is  o^bjectionable. 

The  objectionable  effect  of  the  pulp  mill  refuse  upon  the  use 
of  water  for  domestic  purposes  results  principally  from  the  dis- 
coloration and  suspended  matter,  though  at  times  it  must  have 
an  objectionable  taste  and  odor,  the  latter  especially  when  heated. 
The  water,  on  this  account,  and  except  when  the  wells  or  other 
sources  of  water  supply  are  short,  is  generally  not  used  for  drink- 
ing or  washing  purposes.  Tf  cut  for  ice  suppliers,  it  is  used  only 
for  cooling  purposes. 

The  effect  of  pollution  ui)on  crops  was  found  to  be  very  slight, 
if  any.  i\lmost  no  land  was  shown  that  was  flooded  except  for 
short  periods  in  the  spring  of  tho  year  —  a  condition  eadly 
understood  from  the  hydrographic  conditions  of  the  river.  The 
principal  flooding  is  that  due  to  the  construction  of  the  new  dam 
at  Orockers  Rifts,  whicli  raises  the  water  some  two  to  three  and 
a  half  feet  below  Fort  Edward,  but  which  affects  the  flooding 
very  much  more  during  the  low  stages  than  during  high  stages. 
Since  the  flooding  of  these  lands  occurs  at  the  time  of  high  water 
in  the  river,  when  the  diluting  effect  is  greatest,  and  since  these 
lands  are  usually  situated  along  tributaries  in  which  the  flow  is 
toward  the  river,  the  flood  land  is  very  little,  if  any,  subjected 
to  deposition  of  suspended  matter  contained  in  the  river  w^ater. 
This  accounts  for  the  little  or  no  evidence  of  any  deposits  on 
flooded  areas  and  no  ai)pearance  of  damage  to  the  land  or  crops. 

In  regard  to  the  production  of  odors  and  the  creating  of  any 
nuisance  as  a  result  of  them,  it  may  be  said  that  at  the  time  of 
our  examination  no  odors  arising  from  the  stream  itself  were 
noticeable  at  any  points  except  immediately  below  the  outlets 
from  sulphite  mills.  As  these  wastes  are  discharged  into  the 
streams  just  below  these  outlets,  before  an  opportunity  is  af- 
forded for  dilution  and   dispersion,  the  characteristic  sulphite 
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odors  were  always  strong,  but  at  a  short  distance  below  the  out- 
lets the  odor  quickly  disappears.  Since  the  odors  from  the  sul- 
phite mills  are  easily  detected  for  a  distance  of  miles  from  the 
mills,  it  is  quite  possible  that  these  odors  are  frequently  mistaken 
for  odors  of  putrefaction  arising  from  the  stream.  The  organic 
matter  comprising  the  pulp  or  woody  fibre  is  mostly  carbonaceous 
and  not  nitrogenous,  and  for  this  reason  is  not  readily  decompos- 
able. This  is  clearly  shown  by  the  absence  of  putrefactive  odors, 
the  large  amount  of  dissolved  oxygen  present  (over  50  per  cent, 
saturation)   in  the  water  below  Fort  Edward. 

It  should  be  said,  however,  that  when  a  considerable  area  of 
the  bed  or  banks  of  the  streams  upon  which  deposits  of  pulp 
have  occurred  are  exposed  to  the  sun  and  air,  such  as  just  below 
the  mills  at  Fort  Edward  when  the  water  power  is  shut  oflF  and 
the  water  is  stored  l)ack  of  the  dam,  odors  may,  and  probably  do, 
arises  from  decomposition,  and  at  such  time  create  locally  a 
nuisance.  Again  the  volume  of  flow  of  the  Hudson  river,  during 
.some  years,  and  at  certain  short  periods  of  nearly  every  year, 
becomes  much  less  than  at  the  time  of  our  examination,  prob- 
ably less  than  one-half  as  nmch,  and  at  such  times  the  dissolved 
oxygen  in  the  river  water  may  become  so  exhausted,  and  decom- 
position so  active,  that  odors  and  local  nuisances  from  the  river 
water  itself  mav  result. 

Since  the  petitioners  allege  thtit  these  wastes  from  these  mills 
affect  health  and  life,  considerable  efforts  were  made  during  this 
investigation  to  discover  any  reliable  evidence  to  substantiate  the 
allegation.  Xo  such  evidence,  however,  was  secured.  A  very 
few  of  the  residents  claimed  that  illnesses  and  even  germ  diseases 
were  caused  by  these  wastes,  Avhile  a  relatively  large  number 
claimed  that  the  sulphite  liquor  and  its  jch a ract eristic  odor  were 
wholesome.  In  all  of  the  alleged  cnses  of  illness  or  disease  it  is 
almost  certain  that  the  infection  or  inciting  cause  were  either  in 
no  way  connected  with  the  river :  or,  if  they  were,  it  was  due  to 
the  domestic  sewage  pollution  and  not  to  the  pulp  mill  or  indus- 
trial wastes. 

(2)    EFFECT    OF     POLLUTION     BY     DOMESTIC     SEWAQE 

When  domestic  sewage  is  discharged  into  a  stream  it  may 
affect  both  health  and  comfort  of  persons  residing  along  or  in 
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the  vicinity  of  the  stream  below  the  points  of  discharge.  It  may 
affect  health  through  the  dangerous  ingredients  carried  in  the 
sewage,  such  as  pathogenic  bacteria,  in  case  the  water  is  used  for 
any  purpose  by  which  these  disease  germs  are  conveyed  into  the 
system;  and  affect  comfort  by  the  creation  of  offensive  odors  re- 
sulting from  the  decomposition  of  the  organic  matter. 

It  was  previously  shown  that  at  the  time  of  the  examination 
the  pollution  along  the  Hudson,  river  and  tributaries  by  domestic 
sewage  was,  with  one  or  two  exceptions,  so  inconsiderable  that 
no  nuisances  were  created.  Extensive  experience  in  this  country 
and  abroad  has  demonstrated  that  in  general  a  nuisance  will 
rarely  be  created  in  a  stream  if  the  volume  of  flow  per  1,000 
population  contributing  sewage  is  greater  than  seven  cubic  feet 
per  second.  Column  9  of  table  V  of  Appendix  D  gives  the  aver- 
age summer  flows  per  1,000  population  for  the  various  points 
along  the  Hudson  river  and  from  this  data  it  will  be  seen  that  at 
no  point  along  the  river  does  the  flow  approach  this  limit  of  seven 
cubic  feet  per  second.  In  fact,  at  the  point  of  maximum  pollu- 
tion at  Waterford  the  volume  of  flow  is  some  eight  times  that 
necessary  to  create  a  nuisance. 

Although  not  shown  by  the  tables  and  diagrams,  but  shown  by 
the  chemical  analyses,  the  pollution  of  both  Kayaderosseras  creek 
and  Hoosick  river  by  domestic  sewage  is  such  that  at  times  a 
nuisance  might  undoubtedly  have  been  created.  The  drainage 
area  and  the  volume  of  flow  at  the  points  of  maximum  pollution, 
i,  e,,  below  Ballston  Spa  on  Kayaderosseras  creek  and  below 
North  Adams  on  the  Hoosick  river  ar<^  relatively  small  and  this 
accoimts  for  the  occasional  nuisances  that  must  be  occasioned  at 
times  on  these  streams.  In  fact,  on  Kavaderosseras  creek  it  was 
shown  that  the  dissolved  oxygen  just  above  the  entrance  to  Sara- 
toga lake  was  almost  entirely  exhausted,  the  point  of  exhaustion 
being,  in  general,  the  limit  beyond  which  anaerobic  decomposi- 
tion sets  in  and  odors  arise. 

It  is  usual  in  studying  the  effect  which  pollution  of  any  stream 
has  upon  public  health  to  use  mortality  statistics,  especially  ty- 
phoid mortality,  as  an  index  or  criterion.  This  index  has  of 
course  a  greater  value  when  the  cities  and  villages  use  the  stream 
as  a  source  of  water  supply.    The  municipalities  along  the  Upper 
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Hudson  river  and  its  main  tributaries  derive  their  water  supplies 
almost  exclusively  from  sources  other  than  the  Hudson  river  and 
its  main  tributaries  and,  as  might  be  expected,  the  typhoid  fever 
statistics  throw  but  little  light  upon  the  question  of  public  health 
in  its  relation  to  the  pollution  of  the  Upper  Hudson  river. 

In  order  not  to  omit  any  possible  evidence  of  this  nature,  how- 
ever, the  typhoid  fever  statistics  for  the  three  counties  of  Warren, 
Saratoga  and  Washington  were  collected  from  the  statistics  of 
this  Department  from  1890  to  1905  inclusive  and  summarized 
in  tables  Nos.  VII  and  VIII,  Appendix  F.  Table  No.  VII 
gives  a  list  of  the  villages  and  towns  in  each  county  for  which 
statistics  were  thus  available,  and  table  No.  VIII  the  summary 
of  mortalities  from  typhoid  fever  of  these  three  counties  arranged 
in  three  periods  of  five  years  each  from  1891  to  1905  inclusive. 

From  table  No.  VIII  it  will  be  seen  that  the  typhoid  mortality 
for  the  two  counties  of  Warren  and  Washington,  in  which  the 
people  reside  in  smaller  villages,  is  in  general  somewhat  less  than 
in  Saratoga  where  the  people  reside  in  largor  municipalities  and 
the  population  is  more  dense.  Taking  the  five-year  periods  sepa- 
rately, the  mortalities  in  Warren  and  Saratoga  counties  are 
higher  in  the  period  from  1895  to  1900  than  in  the  two  periods 
preceding  and  following  this  one,  whereas  in  Washington  county 
there  is  a  progressive  increaltie  for  the  three  successive  periods. 
The  average  mortalities  for  all  three  periods,  however,  show  an 
increase  in  the  middle  period  from  1895  to  1900,  while  for  the 
other  two  periods,  ending  in  1895  and  1905  respectively,  the  mor- 
talities are  very  closely  the  same. 

The  evidence  then,  so  far  as  is  shown  by  typhoid  fever  statis- 
tics, indicates  that  with  these  municipalities  using  water  supplies 
from  other  sources  than  the  Hudson  river  the  discharge  of  sewage 
and  wastes  into  the  Upper  Hudson  river  has  not  affected  the 
general  public  health  of  this  region. 

VI.  Means  for  Eijmixation  of  Pollution 

In  the  light  of  the  present  advanced  state  of  our  knowledge 
of  the  purification  of  domestic  sewage  and  industrial  wastes  the 
problem  of  preventing  or  removing  the  existing  pollution  of  the 
Hudson  river  offers  no  engineering  difficulties  of  any  grave  im- 
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portaiicr.'.  The  quf^tioD  i«  f4ie  largelv  of  cost  and  from  this 
itandpoint  th^r  re«pousibiIitT  must  rest  almost  entirely  with  the 
municjpalitiirs  and  millowners. 

The  long  list  of  municipalities  in  this  conntry  and  abroad 
which  are  socoegsfnlly  disposing  of  their  domestic  sewage  in  a 
i»ati«factor}'  manner  leaves  little  room  for  doabt  or  discussicm  as 
to  the  efficacy  and  economy  in  the  purification  of  the  sewage  of 
cities  and  villages  in  this  State  when  sanitary  conditions  demand 
the  removal  of  this  class  of  sewage  from  any  stream.  With  in- 
dustrial wastes,  however,  purification  is  somewhat  more  complex 
but  can  be  as  successfully  accomplished  at  a  cost  which,  for  a 
large  majority  of  the  industries  is  reasonable,  and  for  the  remain- 
ing ones  not  prc^bitive. 

In  the  case  of  sulphite  pulp  mills  it  should  be  said,  in  justice 
to  tbfjir  owners,  that  the  dispr:>sal  of  sulphite  liquor  has  up  to  this 
time  presented  the  greatest  difficulties  in  the  way  of  successful 
and  economical  purification  of  any  class  of  industrial  wastes.  In 
fact,  no  process  has  yet  been  discovered  for  the  disposal  of  this 
wiwU?  at  a  low  cost,  although  progress  has  been  made  along  the 
lin<'H  of  utilization,  by  which  the  net  cost  will  be  considerably 
n'<lu(!ed.  Even  should  such  methods  not  prove  economical  it  is 
(entirely  poHsiblo  to  dispose  of  the  liquor  by  dessication  and  incin- 
eration, at  a  coat  that  should  not  be  prohibitive;  or  possibly  by  the 
o/Amv  ]>r(K».ofts  which  very  recently  has  given  promise  of  low  cost  in 
operation. 

Anide  from  the  more  difficult  problem  of  sulphite  liquor  dispo- 
sal tluTo  is  little  question  regarding  tho  successful  and  economical 
di8|)08al  of  tho  waat(»8  in  other  processes  of  pulp  and  paper  manu- 
facture and  of  the  wastes  from  woolen,  knitting,  wall-paper  and 
cotton-print  mills.  Tn  the  wastes  from  nearly  all  of  these  mills 
tho  sus|H^ndtHl  matters  constitute  the  principal  ingredients  to  be 
diHiHK'ied  of,  and  thcsi^  can  without  difficulty  be  largely,  if  not  en- 
tinly,  ivmoviHl  by  adequate  scTeening  or  filtration  or  by  plain 
^iHlimentation  and  chemical  precipitation.  In  some  instances 
thesi*  u\et)uHls  may  W  aideil  or  supplemented  by  biological 
pnnvssts  such  as  the  septic  tank. 

A  uotiivablo  feature  that  was  evident  in  most  of  the  mills  was 
the  apimnnit   lack  of  efforts  to  use^  over  again   the  maximum 
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amount  of  "  white  water,"  in  the  grinding  processes,  or  to  recover 
any  pulp  beyond  that  which  could  produce  a  money-saving  in  the 
processes.  For  instance,  "  Decker  machines,"  which  are  of  small 
size  and  occupy  a  very  limited  floor  space,  were  in  use  in  many 
of  the  mills  because  these  machines  screen  out  an  amount  of  pulp 
that  pays  for  their  installation  and  operation.  If,  however,  simi- 
lar and  larger  machines  could  be  used,  provided  with  screens  of 
finer  mesh,  and  the  machines  could  be  applied  to  all  wastes  from 
both  pulp  and  paper  processes  that  contain  pulp  fibre,  a  very  con- 
siderable amount  of  pulp  would  be  prevented  from  discharging 
into  the  stream. 

VII.  Summary  and  Conclusions 

A  brief  summary  will  now  be  presented  of  the  principal  facts 
and  results  reached  in  this  investigation,  as  above  set  forth,  to- 
gether with  the  conclusions  based  thereon,  as  follows : 

(1)  The  Upper  Hudson  river  and  its  tributaries  are  polluted 
by  the  industrial  wastes  from  some  35  pulp  and  paper  mills,  10 
knitting  mills,  8  woolen  mills,  7  wall-paper  mills,  and  3  cotton- 
print  mills  in  the  States  of  Xew  York,  Massachusetts  and  Ver- 
mont; and  by  the  domestic  sewage  of  a  population  of  some 
79,000  residing  also  in  these  threi*  states. 

(2)  The  total  pollution  from  industrial  wastes  amounts  to 
about  1,460,000  pounds  daily,  of  which  about  98.7  per  cent,  is 
derived  from  pulp  and  paper  iiiills,  0.1  per  cent,  from  knitting 
mills,  0.7  piT  cent,  from  woolen  mills,  0.1  per  cent,  from  wall- 
paper mills,  and  0.4  per  cent,  from  cotton-print  mills. 

(3)  Of  this  total  amount  of  wastes,  about  70  per  cent,  is  of 
organic  origin  and  about  21  per  c^nt.  mineral.  Of  the  organic 
matter,  about  13Mj  per  cent,  is  pulp  fibre  from  ground  wood  pulp 
and  from  the  paper  mills  and  about  61  per  cent,  is  dissolved 
wood  lignin  from  sulphite  pulp  mills;  about  4  per  c^nt.  is  woody 
refuse  from  the  soda  ash  process  and  the  remaining  M2  of  1  per 
cent,  is  refuse  from  woolen  mills,  knitting  mills  and  other 
industrial  plants.  Of  the  21  per  cent,  mineral  matter,  about  17 
per  cent,  is  from  chemicals  used  in  pulp  and  paper  mx\\s  and 
4  per  cent,  from  knitting,  woolen  and  other  mills. 
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(4)  Of  the  total  wastes  approximately  96  per  cent  are  dis- 
charged into  the  Hudson  river,  about  1.5  per  cent  into  the  Batten 
Kill,  about  1.5  per  cent,  into  Kayadorosseras  and  Fish  creeks  and 
1  per  cent,  into  Hoosick  river. 

Conclusions 

In  view  of  the  facts  collected  and  described  in  the  foregoing 
pages,  I  have  the  honor  to  report  my  conclusions  as  follows : 

(1)1  believe  that  above  Corinth  there  is  no  appreciable  pollu- 
tion of  the  Hudson  river. 

(2)  The  pollution  of  the  river  begins  at  Corinth  where  a  pulp 
mill  discharges  sulphite  waste. 

(3)  From  Glens  Falls  to  Fort  Edward  there  are  ten  mills 
which  add  very  much  to  the  pollution. 

(4)  Owing  to  the  largo  amount  of  wastes  discharged  into  the 
Hudson  river  above  Fort  Edward  the  pollution  of  the  river  below 
Fort  Edward  by  industrial  wastes  is  more  intense  than  at  any 
other  point  along  its  course  and  the*  effect  upon  public  comfort 
the  most  serious  and  the  interference  with  the  full  enjoyment  of 
property  most  complete. 

(5)  The  pollution  of  the  Hudson  river  below  Fort  Edward 
from  industrial  wastes  consists  almost  entirely  of  the  chemicals 
and  pulp  fibre  discharged  into  the  river  by  the  pulp  and  paper 
mills,  the  effect  of  which  upon  the  river  is  to  discolor  the  water, 
increase  the  turbidity,  fill  the  stream  to  a  more  or  less  degree 
with  fine  suspended  and  coarse  masses  of  pulp  fibre  and  to  pro- 
duce a  deposit  of  pulp  fibre  and  chemicals  upon  the  banks  and 
lx»d  of  the  river.  Those  conditions  of  the  river  continue  in  a  con- 
siderably diminishing  degree,  for  a  distance  of  many  miles  below 
Fort  Edward,  and  in  an  appreciable  degree  as  far  down  as  the 
Mohawk  river. 

(6)  The  effect  of  this  industrial  pollution  ujxm  the  comfort 
and  convenience?  of  residents  at  Fort  Edward  and  below  on  the 
river  is  to  render  the  water  imfit  for  drinking  or  other  domestic 
purposes ;  to  render  ice  cut  from  the  river  unfit  for  drinking  pur- 
poses; to  detract  from  the  pleasures  of  boating  and  bathing,  and 
to  poison  and  kill  the  fish. 
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(7)  There  is  no  indication  that  the  crops  raised  upon  any 
lands  flooded  at  times  by  the  river  are  injured  in  any  way  by 
the  pollution  of  the  stream. 

(8)  During  this  investigation  no  odors  were  detected  arising 
from  the  water  of  the  river  except  at  the  points  immediately  be- 
low sulphite  pulp  mills,  although  odors  from  the  sulphite  mills 
themselves  were  detected  for  a  distance  of  two  miles  or  more  in 
the  direct  path  of  the  wind. 

(9)  There  is  no  reliable  evidence  that  the  wastes  from  these 
industries  upon  the  Upper  Hudson  affect  in  an  appreciable  de- 
gree the  security  of  life  and  health  of  persons  residing  in  the 
municipalities  or  along  the  river. 

(10)  I  believe,  therefore,  that  the  conditions  found  to  exist  in 
the  Hudson  river  constitute  a  public  nuisance,  causing  injury, 
inconvenience,  annoyance  and  discomfort  to  riparian  owners  in 
the  enjoyment  of  their  legitimate  and  reasonable  rights  of  prop- 
erty ;  that  the  present  discharge  of  the  industrial  wastes  described 
is  unauthorized  and  unwarranted,  offensive  to  the  senses,  and  that 
its  continuance  is  unreasonable;  and  that  it  injures  and  damages 
riparian  owners  to  a  material  degree  in  their  legitimate  right  to 
the  enjoyment  of  comfort  and  property. 

Respectfully, 

EUGEJTE  H.  PORTER, 

C (ymmissioner  of  Health 

Tins  report  was  prepared  by  Mr.  Theodore   Ilorton,  cliief  engineer  of  the 
Department  of  Health,  assisted  by: 

Prof.  H.  N.  Ogden.  assistant  sanitary  engineer; 
Mr.  H.  B.  Cleveland,  assistant  sanitary  engineer; 

Dr.  H.  D.  Pease,  director,  and  L.  M.  Wachter,  chief  sanitary  chemist,  of  the 
State  Hygienic  Laboratory, 
and  a  number  of  assistants  in  laboratory  work,  inspectors,  etc. 
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APPENDIX  A 

TABLE  NO.  II 

Mean  Daily  Flow  of  the  Hudson  Biveb  at  Mechanicville 
Dam,  from  June  12-30,  Inclusive,  1907 

Cubic  feet  per  second 


Date. 

Flow. 

Date. 

Flow. 

Date. 

Flow. 

Date. 

Flow. 

June  12 

June  13 

June  U 

June  15 

June  16 

5,739 
5.263 
4.913 
5.236 
3.709 

June  17.  . 
June  18.  . 
June  19.  . 
June  20.  . 
June  21 .  . 

5,389 
4.935 
4.831 
3,587 
3.315 

June  22.  . 
June  23 .  . 
June  24.  . 
June  25 .  . 
June  26.  . 

4.952 
3.894 
4,643 
3,925 
4,051 

June  27.  . 
June  28.  . 
June  29.  . 
June  30.  . 

Average. . 

5.568 
3.636 
4.763 
3.713 

4,544 
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APPENDIX  F 

TABLE  NO.  VII 

List  of  Towns  and  Villages  in  the  Counties  of  Warren, 
Washington  and  Saratoga  Situated  upon  the  Upper 
Hudson  Drainage  Basin,  Included  in  Table  No.  VIII 


Warren 

County 

Bolton 

Luzerne 

Caldwell 

Queensbury 

Chester 

Glens  Falls  (village) 

Hague 

Stony  Creek 

Horicon 

Thurman 

Johnsburg 

Warrensburg 

Washington  County 

Argyle 

Hebron 

Cambridge 

Jackson 

Easton 

Kingsbury 

Fort  Edward 

Salem 

Sandy  Hill  (village) 

^Vhite  Creek 

Greenwich 

Saratoga 

County 

Ballston  Spa 

(village 

0 

Mechanicville  (village) 

Ballston 

Milton 

Charlton 

Moreau 

Clifton  Park 

Xorthumberland 

Corinth 

Providence 

Day 

Saratoga 

Edinburg 

Saratoga  Springs  (village) 

Gal  way 

Stillwater 

Greenfield 

Saratoga  Springs 

Hadley 

Waterford 

Halfmoon 

Wilton 

Malta 
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March  29,  1907. 

To  His  Excellency,  Hon.  Chakles  E.  Hughes,  Governor  of  the 
State  of  New  York,  Albany,  N.  Y.  : 

The  petition  of  the  undersigned,  residents,  taxpayers  and  ri- 
parian owners  of  Washington,  Warren  and  Saratoga  counties  of 
the  State  of  New  York,  respectively,  shows  as  follows : 

1.  That  the  Hudson  river  flowing  between  or  bounding  the 
counties  of  Washington,  Warren  and  Saratoga,  from  the  time  of 
lis  discovery  up  to  comparatively  recent  years,  was  noted  for  the 
purity  and  potability  of  its  waters. 

2.  That  fishing,  boating  and  bathing;  the  unusual  attractions 
of  its  natural  resources,  together  with  its  early  associations  in 
the  events  of  our  national  history,  has  made  it  a  point  of  interest 
to  thousands  of  tourists  and  the  progressive  student. 

3.  That  rising  in  the  midst  of  a  great  variety  of  scenic  beauty; 
flowing  through  a  greater  portion  of  the  world  renowned  Adiron- 
dack mountains,  it  reaches  New  York  bay  through  the  Catskill 
range  and  the  famous  Highlands.  Wherefore  a  large  population 
now  exists  and  the  inference  is  that  region  will  continue  to  be- 
come the  abode  of  many  men  in  quest  of  recreation  and  health; 
likewise  the  development  of  our  industries  through  legitimate 
and  lawful  methods. 

4.  That  the  waters  of  the  said  Hudson  river  are  now  alleged 
to  be  polluted  by  certain  sludge  acids  and  certain  other  refuse 
and  wastes  discharged  by  certain  pulp  mills  and  other  industrial 
establishments. 

5.  That  your  petitioners  beg  to  submit  that  the  said  pulp 
mills,  factories  and  other  industrial  establishments  are  now  vio- 
lating the  Laws  of  New  York,  chapter  408,  section  1,  paragraph 
75,  etc.,  and  to  state  that  the  discharge  from  said  pulp  mills, 
factories  and  other  industrial  establishments,  discolors  the  water; 
kills  the  fish;  gives  rise  to  unhealthy  and  offensive  odors;  pol- 
lutes and  poisons  the  water  rendering  it  unfit  for  agricultural 
and  domestic  purposes,  constituting  a  continuing  nuisance. 

6.  That  the  owners  of  the  said  pulp  mills  and  industrial  es- 
tablishments admit  the  pollution  of  the  said  river,  and  admit 
that  they  have  made  no  provision  for  the  disposal  of  such  sludge 
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acids,  refuse  and  wastes  which  they  continue  to  discharge  into 
the  said  river. 

Your  petitioners,  therefore,  pray  that  Your  Excellency  will 
exercise  the  power  in  you  vested  by  law  to  examine  into  the 
matter  aforesaid  with  a  view  of  abating  the  nuisance  aforesaid. 

And  your  petitioners  will  ever  pray. 

Fred  LinendoU,  Moses  Kill,  N.  Y. 

Ed.  Newton-,  Moses  Kill,  N.  Y. 

Fred  Bristol,  Fort  Edward,  N.  Y.,  E.  F.  D. 

W.  A.  Sanders,  Fort  Edward,  N.  Y. 

Albert  Green,  Moses  Kill,  N.  Y. 

Wm.  E.  Grey,  Gansevoort,  K  Y.,  R.  F.  D. 

J.  W.  Taylor,  Fort  Edward,  K  Y. 

Benj.  Smith,  Fort  Edward,  K  Y. 

Charles  H.  Marshall,  Fort  Edward,  N".  Y. 

Robert  Blackburn,  Fort  Edward,  N.  Y. 

George  Godfrey,  Fort  Edward,  N^.  Y. 

Wilson  Wells,  Gansevoort,  N.  Y.,  R.  F.  D. 

D.  A.  Vaughn,  Gansevoort,  N".  Y.,  R.  F.  D. 
Albert  McMorray,  Gansevoort,  N".  Y.,  R.  F.  D. 
Bert  T.  Smith,  Gansevoort,  N.  Y.,  R.  F.  D. 
Geo.  W.  Smith,  Gansevoort,  N".  Y.,  R.  F.  D. 
Geo.  P.  Cook,  Gansevoort,  N.  Y.,  R.  F.  D. 
Helen  M.  Webster,  Gansevoort,  N.  Y.,  R.  F.  D. 
Ella  B.  Stewart,  Gansevoort,  NT.  Y.,  R.  F.  D. 
Geo.  H.  Norton,  Gansevoort,  N.  Y.,  R.  F.  D. 
R.  A.  Henderson,  Gansevoort,  N.  Y.,  R.  F.  D. 
Byron  Hunt,  Gansevoort,  N.  Y.,  R.  F.  D. 

P.  D.  Hunt,  Gansevoort,  K  Y.,  R.  F.  D. 
J.  S.  Vaughn,  Fort  Edward,  N.  Y. 
F.  B.  Vaughn,  Fort  Edward,  K  Y. 
C.  E.  Goodfellow,  Fort  Edward,  N.  Y. 

E.  H.  Moon,  Fort  F^ward,  N.  Y. 
R  B.  Vaughn,  Fort  Edward,  N.  Y. 
Geo.  W.  Brayton,  Glens  Falls,  N.  Y. 
C.  A.  Ashley,  Fort  Edward,  N.  Y. 
B.  M.  Tasker,  Fort  Edward,  N.  Y. 

Nathaniel  Carswell,  Fort  Edward,  N.  Y.,  R.  F.  D. 
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C.  G.  Henderson,  Fort  Edward,  X.  Y. 
Samuel  Turner,  Fort  Edward,  N.  Y. 
Mrs.  Andrew  Smith,  Fort  Edward,  N.  Y. 
Benjamin  Mctcalf,  Fort  Edward,  N.  Y. 
Henry  Metcalf,  Fort  Edward,  If.  Y. 
William  Turner,  Fort  Edward,  N.  Y. 

Mrs.  Gertrude  Harris,  Fort  Edward,  N.  Y. 

D.  C.  LinendoU,  Fort  Edward,  X.  Y. 
Harmon  LinendoU,  Fort  Edward,  N.  Y. 
Mrs.  Ir\'ing  Bristol,  Fort  Edward,  N.  Y. 
Robt.  Ellis,  Fort  Edward,  K  Y. 

L.  Sadler,  Fort  Edward,  IST.  Y. 

Edward  I.  Shannahan,  Moses  Kill,  N.  Y. 

Lewis  Ketehum,  Moses  Kill,  IN".  Y. 

W.  Vaughn,  Fort  Edward,  N.  Y.,  R.  F.  D. 

I^vi  A.  Cady,  Fort  Edward,  N.  Y.,  R.  F.  D. 

John  B.  Lauder,  Fort  Edward,  X.  Y. 

Henry  K.  Grot,  Fort  Edward,  K  Y. 

John  GriflSn,  Fort  Edward,  ^.  Y. 

Thomas  B.  Sanders,  Moses  Kill,  X.  Y. 

Mrs.  [Nfary  H.  Sanders,  Moses  Kill,  N.  Y. 

Frank  Morrissey,  Moses  Kill,  N.  Y. 

W.  H.  Sander^*^ Moses  Kill,  N.  Y. 

Irving  Dickinson,  Moses  Kill,  N".  Y. 

W.  W.  Patterson,  Moses  Kill,  N.  Y. 

W.  Irving  Bristol,  Fort  Edward,  N.  Y.,  R.  F.  D. 


To  the  State  Commissioner  of  Health: 

Having  been  presented  with  a  petition  signed  by  residents  of 
the  counties  of  Washington,  Warren  and  Saratoga,  stating  that 
the  waters  of  the  Hudson  river,  as  it  flows  between,  along  and 
through  said  counties,  are  being  polluted  by  the  discharge  therein 
of  sludge  acids  and  other  refuse  and  wastes  from  pulp  mills  and 
other  industrial  establishments  in  violation  of  law,  and  that  such 
waters  are  thereby  rendered  imhealthv  and  offensive  and  unfit 
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for  agricultural  and  domestic  purposes,  and  that  such  pollution 
constitutes  a  nuisance; 

I  therefore  require  you,  in  accordance  with  the  provisions  of 
section  6  of  article  1  of  the  Public  Health  Law,  to  make  an  exam- 
ination into  the  alleged  nuisance  and  questions  affecting  the  se- 
curity of  life  and  health  in  the  locality  aforesaid,  and  to  report 
the  results  thereof  to  me  on  or  before  the  15th  day  of  August, 
1907. 

[executive       Dated  at  the  Capitol  at  Albany  this  17th  day  of 
PRIVY  SEAL.]  May,  1907 

(Signed)     CHARLES  E.  HUGHES 
By  the  Governor : 

Robert  H.  Fuller, 

Secretary  to  the  Oovemor 

NOTICE  OF  PUBLIC  HEARING 

Notice  is  hereby  given  that  a  public  hearing  will  be  held  at 
the  trustees'  rooms  in  the  village  of  Fort  Edward,  N.  Y.,  on  July 
2,  1907,  at  1  o'clock  in  the  afternoon,  to  hear  evidence  on  the 
alleged  pollution  of  the  Hudson  river  by  certain  sludge  acids  and 
other  refuse  and  wastes  discharged  by  certain  pulp  mills  and  in- 
dustrial establishments,  into  the  waters  of  said  river  and  its  tribu- 
taries. The  petition  of  certain  residents,  taxpayers  and  riparian 
owners  in  Washington,  Warren  and  Saratoga  counties  in  the  State 
of  New  York,  dated  March  29,  1907,  and  directed  to  His  Excel- 
lency, Hon.  Charles  E.  Hughes,  Governor  of  the  State  of  New 
York,  alleges  that  said  pulp  mills,  factories  and  other  industrial 
establishments  are  violating  the  laws  of  New  York,  and  that  the 
discharge  from  the  same  discolors  the  water,  kills  the  fish,  gives 
rise  to  unhealthy  and  offensive  odors,  pollutes  and  poisons  the 
water  rendering  it  unfit  for  agricultural  and  domestic  purposes, 
and  constitutes  a  continuing  nuisance. 

And  an  Executive  order,  ba-ed  on  said  petition,  and  dated  May 
17,  1907,  having  been  made,  directed  to  the  State  Commissioner 
of  Health,  requiring  him  in  accordance  with  the  provisions  of 
section  6  of  article  1  of  the  Public  Health  Law  to  make  an  exam- 
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ination  into  the  alleged  nuisance  and  questions  affecting  the  se- 
curity of  life  and  health,  and  to  report  the  results  thereof  to  the 
Gk)vemor,  all  said  petitioners,  complainants,  riparian  owners ;  and 
owners,  proprietors  or  managers  of  said  pulp  mills,  factories  and 
other  industrial  establishments,  above  referred  to  and  any  and 
all  other  persons  interested  herein,  are  hereby  notified  and  re- 
quired to  appear  before  mo  at  said  time  and  place  for  the  purpose 
of  giving  testimony  regarding  said  complaint. 
Dated,  Albany,  N.  Y.,  June  20,  1907. 

EUGENE  H.  PORTER, 

State  Commissioner  of  Health 

A  copy  of  the  above  notice  was  served  upon  each  person  who 
signed  the  petition  to  the  Governor,  and  upon  the  proprietors  of 
all  the  pulp  and  paper  mills  and  was  also  published  in  newspapers 
in  KeeseWUe,  Glens  Falls  and  Fort  Edward.  A  hearing  was  held 
at  Fort  Edward  on  »Tuly  2,  11)07  and  the  testimony  of  witnesses 
was  taken.  A  copy  of  the  evidence  was  transmitted  to  the  Gover- 
nor with  the  foregoing  report. 


CANTON 

Pollution  of  De  Gkasse  (ok  Gras^e)  River 

To  the  State  Commissioner  of  Health: 

Complaint  having  been  made  by  residents  of  the  village  of  Can- 
ton in  the  county  of  St.  Lawrence  that  the  waters  of  the  De 
Grasse  (or  Grasse)  river  are  beini^  polluted  and  contaminated  be- 
cause of  the  discharge  therein  by  the  De  Grasse  Paper  &  Pulp 
Company  of  waste  and  refuse  matter  from  the  manufacturing  con- 
ducted by  said  company  and  because  of  the  discharge  therein  of 
other  deleterious  refuse  and  waste  matter  and  that  thereby  such 
waters  are  rendered  unhealthy  and  offensive  and  unfit  for  agri- 
cultural or  domestic  purposes  and  are  rendered  unfit  to  be  drunk 
by  man  or  beast;  and  it  being  charged  that  such  pollution  and 
contamination  constitutes  a  nuisance: 

I  therefore  require  you,  in  accordance  \\'ith  the  provisions  of 
section  6  of  article  1  of  the  Public  Health  Law,  to  make  an  exam- 
ination into  the  alleged  nuisance  and  all  questions  affecting  the 

16 
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security  of  life  and  health  in  the  locality  aforesaid,  and  to  re- 
port the  results  thereof  to  me  on  or  before  the  9th  day  of  De- 
cember, 1907. 

Given  under  my  hand  and  the  privy  seal  of  the  State 

at  the  Capitol  in  the  city  of  Albany  this  thirtieth 

[seal]  day  of  November  in  the  year  of  our  Lord  one 

thousand  nine  hundred  and  seven. 

(Signed)         CHARLES  E.  HUGHES 
By  the  Governor: 

Robert  H.  Fuller, 

Secretary  to  the  Governor 


Albany,  N.  Y.,  December  6,  1907. 

Hon.  CiLAJKLEs  E.  HrcmEs,  Governor  of  the  State  of  New  YorJc, 
Albany,  N.  Y.: 

Sir  : —  I  have  the  honor  to  submit  herewith  my  report  upon  an 
investigation  of  the  pollution  of  the  I)e  Grassc*  (or  Grasse)  river 
above  the  village  of  Canton  in  the  county  of  St.  Lawrence,  with 
special  reference  to  the  alleged  nuisancer  and  detriment  to  health 
caused  by  the  discharge  of  Avastes  from  the  mills  of  the  De  Grasse 
Paper  Company. 

The  investigation  was  undertaken  in  i)ursuance  of  an  Executive 
order  dated  Xovember  ^0,  1907,  requiring  the  State  Commissioner 
of  Health,  in  accordaucc  with  the  provisions  of  section  G  of  article 
1  of  the  Public  Health  Law,  to  make  an  investigation  into  the 
alleged  nuisance  and  all  que-tious  affecting  the  security  of  life  and 
health  in  the  locality  aforesaid,  and  to  report  the  results  thereof  on 
or  before  the  0th  day  of  December,  1907. 

A  careful  inspection  was  made  of  the  character  and  extent  of 
the  pollution  caused  by  the  wastes  of  the  De  Grasse  Paper  Com- 
pany's mills  and  of  the  effect  thereof  upon  the  quality  of  the  water 
of  the  river  in  creating  a  nuisance  or  in  menacing  the  purity  of 

•The  name  of  this  river  is  variously  rcferrod  to  as  foUows:  Lippin- 
oott*s  Gazetteer,  ftratts  (or  Dc  Grasse)  ;  Hough's  (Jiztttcor.  (Irassi  U.  S.  Topo- 
graphical and  N.  Y.  State  Geologic  map-j,  (Iratsr:  r»nginan*9  Gazetteer, 
Grass \  Curtis'  History  of  St.  Lawrence  County,  Grass;  Scarborough's  mmp^ 
La  Grasae. 
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the  water  supply  of  the  village  of  Canton.  This  inspection  was 
further  supplemented  by  chemical  and  bacteriological  examina- 
tions of  the  quality  of  the  water  of  the  river  at  points  above  and 
below  the  De  Grasse  Paper  Company's  mills.  A  general  descrip- 
tion of  the  conditions  surrounding  the  village  of  Canton  and  the 
De  Grasse  Paper  Company's  mills,  together  with  the  results  of  the 
observations  and  examination,  are  presented  as  follows: 

The  De  Grasse  (or  Grasse)  river  rises  in  the  south-central  por- 
tion of  St.  Lawrence  coimty  and  flows  northerly  to  the  St.  Law- 
rence river  at  a  point  near  the  northeasterly  comer  of  St.  Lawrence 
county.  The  drainage  area  of  the  De  Grasse  (or  Grasse)  river  at 
the  hamlet  of  Pyrites  is  about  342  square  miles  and  at  the  village 
of  Canton  is  about  515  square  miles.  The  average  summer  flow 
just  above  Canton  may  bo  taken  at  about  500  cubic  feet  per  second 
and  the  minimum  summer  flow  about  250  cubic  feet  per  second. 
The  population  on  the  drainage  area  above  Canton  is  about  8,500. 

The  village  of  Canton  is  located  on  the  right  bank  of  the  De 
Grasse  (or  Grasse)  rivor,  about  forty  miles  above  its  junction  with 
the  St.  Lawrence  river.  The  village  was  incorporated  in  1845. 
The  population  has  increased  steadily  during  the  past  few  decades, 
until  it  now  numbers  about  3,500.  The  village  is  well  provided 
both  with  a  sewerage  system  and  a  water  supply,  the  latter  being 
pumped  from  the  Do  Grasse  (or  Grasse)  river  at  a  point  about 
three-quartei*s  of  a  mile  above  the  village. 

The  pumping  plant  was  oonstrneted  in  1889.  Two  intake  pipes, 
ten  inches  in  diameter,  lead  to  the  plant  from  a  point  in  the  river 
100  feet  from  shore  and  three  feet  above  the  bed  of  the  stream. 
These  pipes  enter  a  screening  chamber  constructed  for  the  purpose 
of  removing  from  the  water  the  pul])  and  other  suspended  matters 
carried  by  the  stream.  The  screen  chamber  was  not  installed  when 
the  plant  was  first  constructed  but  was  added  later,  in  the  year 
1906,  at  a  cost  of  $2,000,  and  has  been  in  operation  since  De- 
cember, 1906.  This  screen  chamber  is  provided  with  three  sets  of 
screens,  each  having  fourtcn^n  m.-^shes  to  the  linear  inch,  and  a 
combined  area  of  forty-eight  square  feet. 

The  average  water  consumption  of  the  village  is  300,000 
gallons;  the  quantity  ranging  from  a  minimum  of  255,000  gallons 
per  day  to  a  maximum  of  425,000  gallons  per  day.    The  water  is 


484:  TwENTY-EIGHTir    AnNCTAL    RePORT    OF    THE 

pumped  to  a  stand  pipe  located  in  the  northeasterly  section  of  the 
village,  having  a  capacity  of  170,000  gallons.  The  system  serves 
an  estimated  population  of  3,000  persons. 

In  examining  into  the  effect  which  any  pollution  of  the  De 
Grasse  (or  Grasse)  river  may  have  upon  the  health  or  comfort  of 
the  residents  of  Canton  individually,  or  upon  the  municipality  as 
a  whole,  in  relation  to  its  use  of  the  river  for  a  public  water  supply, 
it  is  necessarj'  to  consider  separately  the  two  classes  of  wastes 
which  are  discharged  into  the  river,  viz.,  the  domestic  sewage  and 
the  industrial  wastes.  As  stated  quite  fully  in  my  recent  report 
to  you  upon  the  Upper  Hudson  river,  these  two  classes  of  sewage 
have  very  distinct  effect  in  their  influence  upon  health  and  life; 
the  domestic  sewage  affecting  essentially  the  question  of  public 
health  and  the  transmission  of  disease ;  and  the  industrial  sewage, 
affecting  health  in  a  very  slight  degree,  but  public  comfort  and 
convenience  in  a  very  marked  degree.  On  this  account,  a  careful 
distinction  was  made  in  this  investigation,  between  these  relative 
amounts  and  effects  of  the  discharge  of  these  two  classes  of  sewage 
into  the  De  Grasse  (or  Grasse)  river. 

In  respect  to  domestic  sewage,  it  was  found  that  only  a  small 
amoimt  was  discharged  into  the  Pe  Grasse  (or  Grasse)  river  above 
Canton.  The  population  upon  the  watershed  is  mostly  scattered, 
and  of  the  small  villages  and  hamlets  that  are  located  upon  the 
river  and  its  tributaries,  none  were  found  to  be  provided  with 
modern  sewerage  improvements.  The  most  important  direct  pollu- 
tion of  this  nature  was  found  to  be  from  the  employees  of  the  De 
Grasse  Paper  Company,  which  is  discharged  into  the  river  along 
with  the  industrial  wastes.  This  pollution  is  a  direct  menace  to 
health  and  life  of  the  inhabitants  of  Canton  and  should  water- 
borne  diseases  break  out  among  the  employees  a  direct  infection 
of  the  unprotected  water  supply  of  Canton  might  follow. 

With  respect  to  the  pollution  of  the  river  by  industrial  sewage, 
it  was  found  that  the  only  plant  contributing  any  considerable 
pollution  of  this  class  was  the  De  Grasse  Paper  Company  at 
Pyrites.  There  is,  however,  at  ITcrmon,  which  is  located  on  the 
watershed,  a  pyrites  mine  that  Avas  in  operation  at  the  time  of  the 
inspection,  from  which  a  small  amount  of  mine  waste  was  dis- 
charged into  Elm  creek,  a  tributary  which  enters  the  De  Grasse  (or 


State  Depabtment  of  Health.  485 

Grasse)  river  about  one  mile  below  Pyrites  and  six  miles  above 
Canton.  These  two  sources  of  individual  pollution  will  be  taken 
up  and  described  separately. 

The  plant  of  the  De  Grasse  Paper  Company,  which  is  the  prin- 
cipal source  of  industrial  pollution,  is  located  on  the  right  bank 
of  the  De  Grasse  (or  Grasse)  river  in  the  hamlet  of  Pyrites,  about 
six  miles  above  the  village  of  Canton.  This  plant  is  composed  of 
a  paper  and  two  pulp  mills  employing  two  distinct  processes  of 
pulp  manufacture,  known  as  ground  wood  pulp  and  sulphite  pulp 
respectively.  Many  years  ago  a  ground  wood  pulp  mill  under  the 
name  of  the  High  Falls  Pulp  Company  occupied  the  present  site, 
and  this  mill  after  continuing  its  operation  for  a  number  of  years 
was  finally  abandoned.  In  1800  the  present  sulphite  pulp  mill 
was  constructed  and  operated  under  the  title  of  the  Pyrites  Paper 
Company.  Tn  April,  1903,  the  T)e  Grasse  Paper  Company  was 
organized,  and  became  sucoeSvSor  to  the  Pyrites  Paper  Company, 
and  at  that  time  constructed  in  addition  to  the  sulphite  pulp  mill 
the  present  paper  and  ground  wood  pulp  mills.  These  latter  were 
completed  and  put  in  operation  in  April,  1904. 

A  report  of  the  condition  and  operations  of  this  plant,  in  which 
the  capacity  of  the  three  mills  comprising  the  plant  is  stated  to 
be  the  same  as  at  the  present  time,  was  submitted  to  this  Depart- 
ment on  July  e3,  1003,  in  accordance  with  section  70a  of  the  Public 
Health  Law.  Thi^  report  was  returned  for  additional  informa- 
tion, was  resubmitted  and  was  finally  accepted  and  placed  on  file 
in  this  Department  on  February  2,  1904.  The  total  number  of 
employes  at  present  is  about  125.  The  president  of  the  company 
i.-  J.  A.  Outterson  of  Pyrites ;  the  vice-president  is  J.  IT.  McCor- 
mick,  Pyrites;  the  secretary  is  J.  D.  De  Cant,  Pyrites;  and  the 
treasurer  is  L.  P.  Lehr,  Pyrites.  The  superintendent  of  the  plant 
is  A.  L.  Bemier,  Pyrites. 

The  capacity  of  the  plant  is  about  thirty  tons  of  sulphite  pulp, 
fifteen  tons  of  ground  wood  pulp  and  thirty-five  tons  of  No.  1  bag 
paper  daily.  At  the  present  time  the  average  production  is  about 
twenty-five  tons  of  sulphite  pulp,  of  which  fiftecm  tons  are  sold  and 
ten  tons  are  used  in  the  production  of  paper.  The  average  output 
of  ground  wood  pulp  is  about  seven  tons  per  day.  During  three 
or  four  of  the  summer  months  the  production  of  ground  wood  pulp 
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generally  decreases  from  a  maximum  of  from  twelve  to  fourteen 
tons  to  six  or  seven  tons,  and  during  a  portion  of  the  summer  sea- 
son, depending  on  the  water  powe:*  available,  .no  ground  wooil 
pulp  is  produced. 

The  various  processes  employed  at  the  plant  may  be  considered 
under  three  heads : 

1.  Sulphite  pulp  process. 

2.  Ground  wood  pulp  process. 

3.  Paper  manufacture. 

Since  these  processes  have  been  described  in  much  detail  in  my 
previous  report  to  you  upon  the  pollution  of  the  Upper  Hudson 
river,  to  which  reference  is  respectfully  made,  and  since  the  proc- 
esses in  the  case  of  the  De  Grrasse  Paper  Company's  mill  are 
similar  in  them  in  nearly  every  respect,  only  a  brief  description 
of  them  will  be  given  here. 

In  both  the  sulphite  and  the  ground  wood  process,  the  prepara- 
tion of  the  wood  is  the  same ;  the  bark  being  removed  in  each  case 
and  the  wood  cut  into  sticks  of  appropriate  length  to  be  used  in  the 
chipping  machines  or  grinders.  Tn  the  sulphite  process  these  sticks 
thus  prepared  are  passed  through  the  chipping  machines  which 
cut  them  into  small  chip:?  and  they  arc  then  placed  in  the  digesters, 
these  chips  being  of  a  suitable  size  to  be  acted  upon  and  chemically 
disintegrated  by  the  sulphite  liquor.  In  the  ground  wood  process 
these  sticks  are  placed  directly  in  the  grinding  machines,  they 
being  cut  of  a  size  to  properly  fit  these  machines. 

In  the  sulphite  process  the  sulphuric  acid  which  is  used  in 
digesting  the  chipped  wood  is  produced  by  the  vacuum  process  in 
which  the  fumes  of  burning  sulphur  are  drawai  through  a  milk  of 
lime  solution.  The  fibre  separated  by  the  digesting  process  is  then 
washed  in  brick-lined,  steel  tanks  and  the  waste  sulphite  liquoB 
washed  from  the  fibre  is  discharged  directly  into  the  stream.  In 
the  washing  of  the  pulp,  some  of  the  finer  fibres  are  lost  but  the 
amount  may  be  considered  to  l)e  relatively  very  small.  In  the  pro- 
duction of  each  ton  of  sulphite  pulp  about  225  pounds  of  lime  and 
200  pounds  of  sulphur  are  used.  The  lime  and  sulphur  are  not  re- 
claimed so  that  practically  all  of  these  chemicals  together  with  the 
dissolved  liquor  and  other  woody  constituents  are  discharged  di- 
rectlv  into  the  river. 
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The  sulphite  pulp  is  piimpod  from  the  washing  vats  and  passed 
over  rolls  or  presses,  tlie  surphi!^  water  which  carries  the  pulp 
being  taken  out  through  screens  having  sixty-five  meshes  to  the 
linear  inch.  There  are  five  of  these  presses.  About  25  per  cent. 
«>f  the  white  water  (or  waste  water),  from  throe  of  the  presses,  is 
passed  through  a  screen  having  forty  meshes  to  the  linear  inch, 
before  being  finally  discharged  into  the  stream.  Again  25  per 
cent,  of  the  white  water,  from  two  of  the  presses,  containing 
a  considerable  amount  of  finer  woody  fibres,  is  also  discharged 
Erectly  into  the  stream.  The  remaining  75  per  cent,  of  the  white 
water,  it  was  estimated,  is  passed  to  the  pulp  washing  tank. 

In  the  ground  wood  y)rocess  the  pulp  which  comes  from  the 
grinding  machines  is  carefully  screened  to  remove  all  coarse  slivers 
and  fibres  and  is  then  stored  in  a  "  stock  vat  "  from  which  it  is 
pumped  to  the  paper  machine  as  required.  The  slivers  and  coarse 
fibre  collected  from  the  scre^ens  are  stored  in  piles  outride  of  the 
mill  and  burned  at  intervals. 

At  such  times  as  the  supply  of  ground  wood  pulp  is  greater  than 
that  needed  to  supply  the  paper  machines,  it  is  pressed  into  sheets 
on  screening  rolls.  The  water  extracted  from  the  piilp  by  these 
rolls,  which  is  generally  kno\N'n  as  "  white  water,"  contains  a  con- 
siderable amount  of  pnlp  fibre,  which,  if  it  were  not  used  over 
again,  would  be  discharged  into  and  pollute  the  stream.  It  is 
claimed  that  this  "  white  water  "  is  used  over  again  in  the  proc- 
esses of  grindinor  and  is  not  discharged  directly  into  the  stream. 
The  rolls,  two  in  number,  were  not,  however,  in  operation  at  the 
time  of  the  inspection,  so  that  no  evidence  could  be  obtained  in 
reference  to  them. 

In  the  proce?<?  of  manufacture  of  the  paper,  the  pulp  is  pumped 
to  the  paper  machine-s  from  the  "  stock  vat  "  as  previously  de- 
scribed. Before  passinir  onto  the  rolls,  the  pulp  is  first  passed 
throuffh  the  wet  machine  which  is  provided  with  screens  having 
sixty-five  meshes  to  the  linear  inch.  These  screens  extract  a  large 
percentage  of  the  surplus  water  from  the  pulp,  but  do  not  remove 
all  of  the  fibre.  The  waste  -water  from  the  wet  machines  then  car- 
ries a  certain  amount  of  fine  fibre  together  with  the  surplus  of  clay, 
"  sizing"  (which  consists  of  resin  and  soda  ash),  alum  and  aniline 
dyes  which  are  not  taken  up  by  the  pulp  in  this  portion  of  the  pro- 
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cess.  A  large  perceutage  of  this  waste  water  is  caught  by  a  "  save- 
all  "  placed  under  the  screens  and  is  retained  and  used  over  again 
in  other  parts  of  the  process. 

Another  portion  of  the  waste  water  from  the  wet  machine  is  ob- 
tained from  the  horizontal  screen  that  carries  the  pulp  to  the  paper 
rolls.  This  screen  is  washed  at  two  points  by  showers  or  sprays 
located  below  the  ^'  sas'eall  "  near  opposite  ends  of  the  wet  ma- 
chines. The  first  shower  nearest  the  rolls  relieves  the  screen  of 
the  greater  portion  of  the  pulp  which  clings  to  it.  It  was  esti- 
mated that  90  per  cent,  of  this  pulp-carrying  water  was  used 
again  in  the  beaters  or  carried  to  the  "  Decker  "  machine  in  the 
grinding  room.  This  machine  is  a  rotary  one,  provided  with  a 
supporting  screen  of  fourteen  meshes  to  the  linear  inch,  and  an 
outside  screen  of  sixty-five  ineslies  to  the  linear  inch.  The  w^hite 
water  from  the  paper  machine,  which  is  passed  through  this  ma- 
chine, is  used  over  again  in  the  grinding  process. 

The  second  shower  near  the  ^'  wet  end  "  of  the  machine  relieves 
the  screen  of  additional  pulp  adhering  to  the  screen  and  produces  a 
white  water  which,  together  with  10  per  cent,  of  the  white  water 
from  the  first  shower,  is  passed  to  a  second  Decker  machine  in  the 
finishing  room.  From  this  Decker  machine  the  white  water  pass- 
ing the  screens,  and  carrying  the  fine  fibre,  clay,  etc.,  is  discharged 
directly  into  the  stream  and  constitutes  the  only  direct  pollution  of 
the  stream  from  the  ground  wood  pulp  and  paper  making  proc- 
esses. 

It  w^ill  thus  be  seen  that  the  sources  from  which  white  water,  or 
the  water  carrying  wood  fibre,  is  derived  and  discharged  directly 
into  the  stream,  are  from  the  sulphite  pulp  rolls,  the  second  Decker 
machine  receiving  the  white  water  from  the  second  shower  at  the 
paper  machine,  and  a  portion  of  the  white  water  from  the  first 
shower.  It  is  claimed  by  the  officials  of  the  company  that  in  all  of 
the  other  processes  the  white  water  was  used  over  again  and  was 
not  discharged  directly  into  the  river,  and  the  inspection  seemed  to 
bear  out  this  claim. 

Summing  up,  then,  with  respect  to  the  character  and  amounts  of 
Industrial  pollution  dischari^ed  into  the  river  by  the  De  Grasse 
Paper  Coiu])any  from  the  three  processes  employed  in  the  plant,  it 
may  be  said: 
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1.  In  the  sulphite  mill,  pvaetically  all  of  the  lime  and  sulphur 
used  in  the  process  is  discharged  into  the  stream  in  the  form  of 
free  sulphurous  acid  or  in  combination  witli  woody  refuse  dis- 
solved from  the  wood.  There  is  also  an  inconsiderable  amount  of 
the  finer  sizes  of  pulp  derived  from  the  process  of  washing  the 
pulp,  and  a  considerable  amount  of  wood  fibre  derived  from  the 
pulp  rolls  or  presses. 

The  amount  of  lime  and  sulphur  discharged  into  the  stream 
daily  is  estimated  to  be  about  5,600  pounds  of  the  former,  and 
7,250  pounds  of  the  latter.  The  woody  refuse  contained  in  the 
waste  sulphite  liquor  and  discharged  into  the  stream  is  estimated 
to  be  about  60,000  pounds  on  the  basis  used  in  the  former  investi- 
gations referred  to  above. 

In  regard  to  the  question  of  lost  fibre  discharged  from  the  sul- 
phite mill,  it  may  be  said  that  in  the  former  investigations  re- 
ferred to  data  were  collected  and  estimates  made  of  the  probable 
loss  of  fibre  from  the  pulp  rolls  or  presses.  From  the  percentages 
of  loss,  determined  during  these  investigations,  it  is  estimated  that 
the  wood  fibre  discharged  from  the  sulphite  pulp  process  of  the  De 
Grasse  Paper  Company,  including  the  waste  from  the  rotary  screen 
in  the  sulphite  pulp  mill,  amounts  to  about  550  pounds  daily. 

2.  In  the  ground  wood  pulp  mill,  it  was  claimed  that  practically 
no  wood  fibre  was  wasted  or  discharged  directly  into  the  stream. 
This  claim  is  corroborated  by  the  conditions  of  operation  of  the 
plant,  insomuch  as  under  ordinary  conditions  the  pulp  is  delivered 
directly  to  the  paper  machine  from  the  stock  vat,  and  is  not  pressed 
into  sheets  and  stored  for  future  use;  and,  further,  from  the  fact 
that  the  water  from  the  Decker  machine  in  the  grinding  room  and 
from  the  rolls  or  presses,  when  such*  presses  are  in  operation,  is 
used  again  in  the  grinding  process. 

3.  In  the  paper  mill,  while  the  loss  of  pulp  is  relatively  small 
owing  to  the  use  of  the  "  saveall  "  and  the  Decker  machines,  a  cer- 
tain amount  of  wood  fibre  is  discharged  into  the  stream.  Accord- 
ing to  the  information  obtained  from  the  investigations  above  re- 
ferred to  and  considering  the  op(»rating  conditions  of  the  plant 
during  the  inspection,  it  is  estimated  that  about  1,200  pounds  of 
of  wood  fibre  is  discharged  into  the  river  daily  from  operations 
carried  on  in  the  upper  mill. 
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Taking  up  now  the  question  of  the  wastes  from  the  pyrites  mine, 
previously  referred  to,  it  was  found  that  this  mine  was  located  in 
the  village  of  Hennon  on  the  east  bank  of  Elm  creek,  a  tributary 
of  the  De  Grasse  (or  Grasse)  river,  and  was  operated  by  the  St. 
Lawrence  Pyrites  Company.  The  eomj)any  employs  about  175 
men  in  the  operation  of  the  iron  mine  and  the  ore-crushing  plant 
connected  with  it. 

Iron  mining  was  first  carried  on  at  this  point  in  1881.  At 
present  two  shafts  arc  being  worked,  and  from  225  to  250  tons  of 
iron  ore  are  being  crushed  daily.  The  crushed  material  is  dis- 
charged into  troughs  into  which  streams  of  water  are  running  and 
from  which  the  ore  settles  out  and  the  crushed  rock  is  then  trans- 
ported to  waste  piles  near  the  stream.  About  1,000  gallons  of 
water  are  used  i>er  minute  in  the  pnxtess,  and  this  water  ultimately 
drains  from  the  refuse  piles  and  discharges  into  Elm  creek.  The 
appearance  of  the  waste  water  discharged  from  this  process  does 
not  indicate  any  chemical  pollution  owing  to  the  fact  that  the 
water  is  in  contact  with  the  crushed  ore  for  only  a  short  period  of 
51  few  minutes. 

Although  the  water  from  the  above  process  does  not  contribute 
any  appreciable  pollution,  there  is,  however,  a  certain  amount  of 
water  pumped  from  the  mine  that  produces  some  pollution.  This 
mine  water  has  a  yellowish  tinge,  and  apparently  contains  com- 
pound of  iron  derived  from  the  ore.  The  amount  of  this  mine 
waste  discharged  into  the  creek  is,  however,  small,  since  only  about 
8,000  gallons  per  day  is  pumped  from  the  mine.  The  pumps, 
which  drain  the  two  shafts  which  are  worke^l,  operate  only  about 
one  hour  dailv  on  an  averaore. 

The  drainage  area  of  Elm  creek  above  the  point  of  discharge  of 
this  mine  waste  is  thirty-three  square  miles.  With  an  estimated 
low  summer  flow  of  about  six  cubic  fet^t  per  second,  the  mine  waste 
would  be  diluted  500  times  while  at  other  seasons  the  dilution 
would  be  manv  times  crreater  than  this.  This  large  dilution 
readily  accounts  for  the  entire  absence  of  any  visual  pollution  in 
Elm  creek  below  the  point  of  discharge  from  this  mine. 

The  effect  upon  the  stream  of  the  discharge  of  wastes  from  the 
plant  of  the  De  Grasse  Paper  Company  and  the  iron  mine  at  Her- 
mon,  as  evidenee<l  by  careful  inspection  and  by  chemical  and  bac- 
teriological analyses  of  the  water,  will  now  be  briefly  described: 
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The  water  in  the  river  above  the  plant  of  the  De  Grasse  Paper 
Company  was  clear,  though  showing  a  considerable  degree  of 
natural  color,  characteristic  of  most  Adirondack  streams.  There 
was  little  or  no  turbidity  and  no  suspended  matter  or  particles, 
lielow  the  plant  the  effect  on  the  river  of  the  mill  pollution  was 
verj'  apparent.  The  water  in  the  stream  was  turbid  and  highly 
colored  and  covered  with  patches  of  foam,  frequently  observed  be- 
low points  of  discharge  from  sulphite  pulp  mills.  Both  appear- 
ances and  odor  were  characteristic  of  sulphite  liquor,  and  the  water 
when  collected  in  a  glass  contained  a  considerable  amount  of  sus- 
pended matter  readily  identified  as  wood  fibre.  At  the  intake  of 
the  Canton  water  supply,  the  color,  turbidity,  and  suspended  mat- 
ter in  the  water  had  been  so  reduced  as  to  be  barely  perceptible  to 
the  naked  eye,  owing,  doubtless,  to  the  fact  that  slack  water  in  the 
stream  for  a  distance  of  a  mile  or  more  above  the  intake  afforded 
good  opportunity  for  considerable  sedimentation. 

Since  particular  attention  was  called  by  the  petitioners  to  the 
effect  of  this  polluticm  upon  the  character  and  wholesomeness  of 
the  water  supply,  the  condition  of  the  water  at  the  pumping  station 
was  carefully  inspected.  Although  the  suspended  fibre  was  only 
slightly  apparent  in  the  water  in  the  intake,  an  examination  of  the 
screens  in  the  screen  chamber  indicated  that  considerable  wood 
fibre  was  carried  in  the  w^ater,  since  the  screens  were  coated  with 
a  slimy  deposit  composed  for  the  most  part  of  a  filamentous  sub- 
stance that  was  undoubtedly  wood  fibre.  At  this  point  the  fibre, 
instead  of  being  white,  was  of  a  reddish  brown  color,  while  the 
sediment  at  the  bottom  of  the  screen  chambers  was  very  dark 
colored.  This  sediment,  which  during  a  period  of  two  montlis, 
had  collected  to  a  depth  of  four  or  five  inches,  was  of  a  jelly-like 
consistency  and  though  containing  some  sand  and  loam  was  com- 
posed mostly  of  fibrous  matter  apparently  pulp  fibre. 

It  was  claimed  by  the  engineer  of  the  pumping  plant  that  the 
amount  of  pulp  fibre  carried  in  the  water  during  the  summer  is 
much  less  than  at  other  times  of  the  year,  owing  to  the  mill  not 
running  full  time  on  account  of  low  water,  and  it  is  only  neces- 
sary at  that  season  to  clean  the  screens  about  once  a  week.  During 
the  fall  and  winter,  however,  when  the  flow  of  the  stream  is  well 
maintained  and  the  mill  runs  full  time,  it  is  necessary  to  clean 
them  as  often  as  once  a  day.    At  certain  times  in  the  spring,  dur- 
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ing  high  water,  it  is  found  necessary  to  clean  the  screens  about 
once  in  two  hours.  This  is  probably  the  result  of  a  scouring  action 
which  brings  into  suspension  the  chemicals,  pulp  fibre  and  other 
wastes  whic.i  have  been  deposited  during  times  of  low  water. 

During  t  e  operation  of  cleaning  the  screens,  it  is  necessary  to 
pump  dowr  the  water  in  the  screen  chamber,  and  in  doing  this  a 
steam  siphon  is  used  in  the  latter  stage  of  the  process.  At  such 
times  an  immistakeable  odor  of  sulphite  liquor  is  noticeable,  in- 
dicating clearly  the  character  of  the  sediment  caught  by  the 
screens. 

The  water  from  the  taps  in  the  village  was  also  examined  and 
was  found  to  contain  suspended  matter  closely  resembling  the  fibre 
that  was  found  in  the  water  below  the  plant.  It  was  stated  that  in 
many  instances  it  has  been  necessary  to  entirely  replace  the  plumb- 
ing of  houses  in  the  village  by  reason  of  the  coating  of  the  pipes 
with  this  material. 

In  order  to  supplement  the  above  observations  of  the  character 
of  the  water  in  the  stream  with  respect  to  both  industrial  and  do- 
mestic sewage  pollution,  chemical  and  bacteriological  analyses  were 
made  at  sampling  stations  so  selected  as  to  show  the  changes  in  the 
quality  at  various  points  above  and  below  the  mill.  Station  No.  1 
was  at  a  point  on  the  De  Grasse  (or  Grasse)  river  about  one-eighth 
of  a  mile  above  the  upper  mill.  Station  "No.  2  was  at  a  point  on 
the  De  Grasse  (or  Grasse)  rivor  about  800  feet  below  the  plant 
and  above  the  junction  of  Elm  creek.  Station  No.  3  was  on  Elm 
creek  about  800  feet  above  the  confluence  with  the  De  Grasse  (or 
Grasse)  river.  Station  Xo.  4  was  on  the  De  Grasse  (or  Grasse) 
river  about  1,200  feet  below  the  junction  of  Elm  creek.  Station 
No.  5  was  at  the  pumping  plant  of  the  Canton  water  works,  this 
sample  being  taken  from  a  tap  on  the  discharge  main  from  the 
pumps. 

It  will  be  seen  from  a  comparison  of  the  analyses,  appended 
herewith,  that  the  water  in  the  stream  above  the  paper  company's 
plant,  though  highly  colored,  is  free  from  any  considerable  amount 
of  pollution  of  an  industrial  nature,  as  shown  by  the  low  ammo- 
nias and  by  the  constituents  showing  the  amounts  of  nitrogenous 
and  carbonaceous  matter.  The  bacterial  counts  and  the  presence  of 
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B-Coli  indicate,  however,  some  pollution  from  domestic  sewage  or 
from  surface  washings  of  cultivated  fields.  Owing  to  the  relative 
high  water  in  the  river  at  the  time  of  the  inspection,  and  the  small 
population  sewering  directly  into  the  river  it  is  probable  that  the 
high  bacterial  counts  and  presence  of  coli  were  due  principally,  if 
not  wholly,  to  surface  washings. 

The  analyses  of  the  sample  collected  just  below  the  mill  indicates 
very  clearly  the  full  extent  of  the  pollution  caused  by  wastes  ?rom 
tie  mill.  The  "  total  solids  "  have  been  increased  from  64 
to  130  parts  per  1,000,000,  while  similar  increases  appear  in  the 
"  loss  on  ignition  "  and  "  oxygen  consumed  "  indicating  that  the 
organic  matter  is  principally  carbonaceous,  derived  from  the  dis- 
solved and  suspended  wood  pulp.  This  increase  is  more  than  100 
per  cent,  in  the  first  two  cases  and  over  600  per  cent,  in  the  last 
case.  The  suspended  matter  present,  as  stated  in  the  analyses, 
is  largely  fibrous  matter  of  a  woody  nature. 

The  analysis  of  sample  No.  3,  collected  from  Elm  creek  above 
its  junction  with  the  De  Grasse  (or  Grasse)  river,  indicates  by 
the  low  "  ammonias "  and  "  oxygr»n  consumed "  that  there  is 
very  little  if  any  organic  pollution,  either  from  domestic  sewage 
or  from  other  sources.  The  water  is,  however,  noticeably  turbid, 
but  as  shown  bv  the  "  tnrbiditv,"  the  "  total  solids  "  and  "  min- 
eral  residue,"  it  is  due  almost  entirely  to  mineral  matter;  prob- 
ably in  part  to  surface  washing  of  soil  and  in  fact  to  the  pulver- 
ized rock  from  the  mine  crushers. 

The  analysis  of  sample  No.  4  shows  clearly  the  evidence  of 
the  same  pollution  indicated  bv  the  analyses  of  sample  No.  3, 
though  lessened  somewhat  in  its  effect  by  the  admixture  of  the 
Elm  creek  waters  which  is  organically  of  much  purer  quality. 
The  "  color,"  "  loss  on  ignition,"  "  mineral  residue,"  "  oxygen 
consumed  "  and  "  hardness  "  of  sample  Xo.  4  are  all  intermediate 
between  the  same  constituents  in  samples  No.  2  and  No.  3,  as 
would  be  expected.  This  analysis  also  affords  a  better  opportu- 
nity for  comparison  with  the  sample  No.  5,  collected  at  the  pump- 
ing station,  since,  owing  to  the  difference  in  quality  of  the  Elm 
creek  water  and  the  river  water  to  which  it  is  added,  the  analyse? 
of  the  river  water  above  Elm  creek  and  at  the  pumping  station 
are  not  directly  comparable. 
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The  analysis  of  the  sample  collected  at  the  pumping  station 
shows  by  nearly  every  constituent  in  the  analysis  that  some  reduc- 
tion takes  place  in  the  pollution,  due  to  sedimentation,  dilution 
and  other  natural  causes  in  the  travel  of  the  water  from  the  paper 
mill  to  the  pumping  station.  This  is  shown  more  noticeably  by 
the  reduction  in  the  "  turbidity  ■'  and  "  total  solids  "  which,  in 
the  section  of  the  river  referred  to,  have  an  opportunity  to  settle 
out.  The  small  reduction  in  ^*  loss  on  ignition  "  and  the  "  oxygen 
consumed  "  and  the  presence  of  high  bacteria,  B-coli  and  "  fibrous 
matter,"  all  indicate,  however,  that  the  domestic  and  industrial 
wastes  discharged  from  the  paper  company's  plant  have  reached 
the  intake  of  the  Canton  water  supply  and  seriously  affected  its 
quality. 

I  hereby  report  my  examination,  pursuant  to  the  provisions  of 
your  order,  and  after  a  careful  consideration  of  all  the  facts  in 
the  case  bearing  on  the  questions  involved,  I  report  the  results 
thereof  to  you  within  the  time  prescribed  therefor,  aa  follows: 

I  hereby  find  and  certify  the  following  facts : 

1.  That  the  De  Grasse  (or  Grasse)  river  is  seriously  polluted 
by  the  domestic  sewage  and  industrial  wastes  derived  from  the 
employees  and  the  various  processes  used  in  the  manufacture  of 
paper  and  pulp,  of  the  De  Grasse  Paper  Company.  The  amount 
of  domestic  sewage  pollution  is  that  contributed  by  the  125  hands 
employed  in  the  mills.  The  amount  of  industrial  wastes  is  esti- 
mated to  be  about  13,000  pounds  of  mineral  wastes,  consisting 
principally  of  lime  and  sulphur  compounds,  and  62,000  pounds 
of  organic  wastes,  consisting  })rincipally  of  dissolved  woody  mat- 
ter or  of  finely  divided  pulp  fibre,  daily. 

2.  The  effect  of  the  domestic  sewage  pollution  derived  from  the 
De  Grasse  Paper  Company's  mill  an.d  other  sources  of  domestic 
sewage  pollution  above  the  village  of  Canton  is  to  create  a  menace 
to  the  purity  of  the  unprotected  water  su])ply  of  the  village  of 
Canton,  depending  upon  the  prevalence  or  outbreak  of  water-borne 
diseases  among  the  mill  employees,  or  in  families  who  discharge 
th(ir  sewage  directly  into  the  river.  Owing  to  the  large  number 
of  employees  in  the  mill  of  the  De  Grasse  Pa])er  Company,  and 
its  proximity  to  the  intake  of  the  (^aiiton  water  suj)ply,  the  danger 
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of  contamination  from  this   source   is   very  much  greater  than 
from  other  sources  existing  upon  the  watershed. 

3.  The  effect  of  the  discharge  into  the  De  Grasse  (or  Grasse) 
river  of  the  industrinl  wastes  from  the  various  processes  of  manu- 
facture of  pulj)  and  paper  in  the  De  Grasse  Paper  Company's 
mill  upon  the  quality  of  the  stream  and  upon  the  health  and  com- 
fort of  the  inhabitants  of  (/anton,  judged  from  observation  and 
from  chemical  and  biological  examination  of  the  water  at  different 
points,  at  the  time  of  this  investigation,  was  not  such  as  to  produce 
a  condition  of  offense  in  the  stream,  nor  to  interfere  with  the 
cnjoynunt  of  the  use  of  the  stnam  for  other  than  water  supply 
purposes  —  although  at  times  of  low  f:=tages  of  water  in  the  river 
the  effect  of  this  pollution  would  probably  be  such  as  to  produce 
offense.  The  pollution  at  the  time  of  this  investigation  was,  how- 
ever, sufficient  to  seriously  affect  the  quality  of  the  water  of  the 
Canton  water  supply  by  reason  of  the  susix^nded  matters  and  wood 
fibre  discharged  into  the  river  by  the  J)(*  Grasse  Paper  Company. 

4.  The  wastes  discharged  into  Elm  cn^ek  from  the  iron  mine 
at  Hcrmon  was  not  in  amount  sufficient  to  produce  any  visual 
pollution  of  this  stream  l)elow  the  point  of  discharge  nor  to  affect 
in  appreciable  amount  the  cIk  niical  quality  of  this  water;  nor  were 
these  mine  wastes  of  a  nature  to  affect  hygienieally  the  quality  of 
the  Canton  water  supply. 

I  hereby  find  and  certify  that  the  conditions  existing  in  the 
De  Grasse  (or  Grasse*)  river  constitute  a  public  nuisance  for  the 
reason  that  the  public  water  supj)ly  of  the  village  of  Canton, 
X.  Y.,  is  injuriously  and  seriously  affected  and  polluted  thereby 
and  that  this  is  caused  bv  the  discharire  into  said  river  of  domestic 
stowage  from  the  D(»  Grasse*  l*a])er  Company's  mill  and  industrial 
wastes  from  said  plant. 

I  hereby  find  and  cert  if  v  that  the  discharge  of  said  domestic 
sewage  from  said  plant  of  the  De  Grasse  Paper  Company,  and  of 
such  industrial  wastes  from  such  plant,  constitutes  a  public 
nuisance. 

Kespecl fully  submitted, 

EUGEXE  n.  PORTER, 

Commissioner  of  Health 
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Table  Showing  Sanitary  Analysis  of  Watbb 

To  Accompany  Report  on  Pollution  of  the  De  Orasse  (Orasse) 

River 


Colar 

Odor,  hot 

Odor,  oold 

Turbidity 

Solida,  total 

LoH  on  Ifnltion 

Mineral  Nildue 

Nitrogen  m  anunonia  free . . 
Nltn^n  as  ammonia  albu- 
minoid, total 

Nitrogen  as  nitrites 

Nitrogen  as  nitrates 

0»gen  consumed 

Chlorine 

Hardness,  total 

Remarks 


Sample  No.  1. 


55 
2  musty 
2  vegetable 
1 

64 
87 
27 
.020 

184 
.002 
.20 
10.8 
0.75    . 
26.6 
No  fibrous  ma- 
terial. 


Total  bacteria  per  oc l  375 

B.  eoU  communis I    in  1-10  cc.. 

(IVeliminary  report) I    1  tube. 


Sample  No.  2. 


55 
3  woody 
2  vegetabfo 
13 
130 
88 
42 
.020 

.200 

Trace 
0.16 
58.5 
0.05 
40.3 
Contains  'consid- 
erable quantity' 
of  coarse  fibrous 
material.     Also' 
contains     souie' 
very  fine  shreds' 
of  wood.  ' 

1.000      I 
in  1-10  cc.  I 

2*  tubes  ! 


Sample  No.  3. 


33 

3  musty 
1  vegetalue 
15 
130 
27 
103 
.024 

.252 

Trace 
0.16 
8.60 
1.40 
79  3 
Turbidity      is 
not  due  to  fine 
fibrous     ma- 
terial but  to 
a  mo  r  p  h  ous 
matter. 


in  1  cc. 
3  tubes 


1.600 


Sample  No.  4. 


45 
3mustjr 
1  sweetish 
13 
88 
41 
47 
.020 

.160 
Trace 
0.16 
14.80 
0.80 
50.7 
Contains   oon- 
si  derable 
quantity     of 
coarse  fibrous 
matter. 


800 
In  1-10  cc. 
2  tubes 


Sam|de  No.  5. 


45 

3  musty 

1  vefetabfe 

3 

76 

33 

43 

.004 

.118 
Trace 
0.16 
13.00 
0.90 
60.7 
Contains    fib- 
rous material 
In      small 
amounts; 
some 
fifaress 


In  1  oe. 
Itube 


1,000 


BALLSTON  SPA 

Pollution  of  Kayaderosser^vs  Greek 

Albany,  N.  Y.,  February  6,  1907. 

Dr.  Eugene    II.    Porter,    Commisdoner    of    Health,    Capitol, 
Albany,  N.  Y,: 

Dear  Sir: — I  am  lustrueteil  bv  Governor  Hughes  to  inclose 
to  you  a  communication  from  Frank  Whakn  of  February 
2,  1907,  concerning  the  alleged  disregard  of  an  executive  order 
issued  by  Governor  Roosevelt  forbidding  the  further  pollution 
of  the  Kayaderosseras  creek,  with  the  request  that  you  give  him 
such  information  in  the  premis<»s  as  you  may  have  at  your 
disposal. 

Very  truly  yours, 

E.  w.  nrFF(^rT, 

Counsel  to  the  Governor 
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Baklston  Spa,  N.  Y.,  February  2,  1907. 

Hon.  Charles  E.  Hughes,  Executive  Chamber,  Albany,  N,  Y,: 

Dear  Sib: — We  ask  your  attention  to  this  situation  here: 
About  1899  the  State  Board  of  Health  investigated  the  pollu- 
tion of  the  Kayaderosseras  creek  and  Saratoga  lake  by  the  village 
of  Ballston  Spa,  tannery  and  sulphite  mill.  On  the  report  of  the 
Board,  Governor  Roosevelt  issued  an  order  under  section  6  of 
the  Public  Health  Law  commanding  the  offenders  to  cease  from 
discharging  their  effluents  and  sewage  into  said  creek.  No  atten- 
tion has  ever  been  paid  to  that  executive  order,  and  no  attempt 
has  ev<T  bt^en  made  to  enforce  it  by  the  State  or  local  boards  of 
health.  The  village  of  Ballston  Spa  is  now  putting  in  a  sewage 
disjwsal  plant.  No  disposal  works  have  ever  been  put  in  by  the 
sulphite  mill,  which  is  owiu  d  and  operated  by  the  Union  Bag  & 
Paper  Company.  On  the  contrary,  about  three  years  after  Gover- 
nor Roosevelt  issued  his  order,  the;  sulphite  people  enlarged  their 
sulphite  plant  to  double  its  former  capacity  and  continued  to,  and 
do  now,  discharge  all  the  increased  effluent  into  the  Kayaderos- 
seras creek.  This  stuff  settles  on  th(»  lx>ttom  of  the  creek  and  in 
times  of  high  water  lodges  on  our  meadows,  pollutes  the  grass  so 
our  cattle  will  not  rat  it  as  pasture,  or  when  made  into  hay;  pol- 
lutes the  water  so  cattle  will  not  willingly  drink  the  water  and  if 
they  do  drink  it,  bad  uiilk  and  bnttei  are  the  result;  fish  cannot 
live  in  the  water;  ice  in  winter  is  too  dirty  to  use;  the  stench 
pollutes  the  air;  the  deposits  pjison  ihe  earth  so  that  our  meadows  ■ 
do  not  produce  in  quantity  or  quality  the  grass  and  hay  that  they 
yielded  ten  years  ago,  and  the  hired  help  object  to  working  on 
our  farm. 

We  own  about  200  acres,  situate  one  and  one-half  miles  below 
the  village  of  J!all.<ton  Spa,  200  acres  of  which  are  subject  to  over- 
flow and  these  pollut( d  dc^yjosits.  W(»  refer  you  to  Di*.  Willis  G. 
Tucker,  of  th(»  Albany  Medical  C/oUegc*,  who  once  made  an  exami- 
nation on  our  meadows  and  along  the  creek.  Also  to  Dr.  E.  J. 
Wheeler,  79  Chapel  stnet,  Albany,  Chemist  to  the  State  Board  of 
Agriculture,  who  is  also  familiar  with  somo  of  the  facts,  he 
having  Ix'en  employed  by  the  sulphite  people  at  owv  time. 

Yours  truly, 

FRANK  WHALEN 
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Albany,  N.  Y.,  February  13,  1907. 
Hon.  Chakles  E.  Hughes,  Governor,  Albany,  N.  Y,: 

Sir  : —  I  have  the  honor  to  report  to  you  in  response  to  your 
instructions  of  February  6,  1907,  with  which  you  inclosed  a  com- 
munication from  Frank  Whalen,  Esq.,  of  February  2,  1907,  con- 
cerning the  alleged  disregard  of  an  executive  order  issued  by 
Governor  BooseveJt  forbidding  the  further  pollutiori  of  the 
Kayaderosseras  creek. 

The  proceedings  in  this  case  were  started  by  a  petition  made  to 
Governor  Black,  dated  October  1,  1898,  and  signed  by  a  number 
of  residents  of  Saratoga  county. 

This  petition  alleged  that  the  waters  of  .Saratoga  lake  were 
polluted  by  the  discharge  of  sewage  from  the  villages  of  Saratoga 
Springs  and  Ballston  Spa,  and  from  the  discharge  of  chemicals 
and  refuse  from  certain  manufacturing  establishments  located  in 
or  near  the  village  of  Ballston  Spa. 

Gk)vemor  Black  directed  the  State  Board  of  Health  to  investi- 
gate the  matter. 

It  was  referred  to  the  Consulting  Engineer  and  reiX)rt  made  by 
him,  dated  December  14,  1898,  which  verified  the  complaint  and 
reconmiended  that  a  thorough  investigation  be  made  by  the  State 
Board  of  Health,  or  a  committee  thereof,  having  power  to  subpoena 
witnesses. 

This  report  was  transmitted  to  Governor  l^lack  December 
22,  1898. 

(The  documents  above  referred  to  are  found  in  the  Nineteenth 
Annual  Report  for  the  year  1898,  at  page  107.) 

^Ir.  T.  F.  Hamilton,  of  Saratoga  Springs,  X.  Y.,  attorney,  sent 
a  verified  petition  to  Governor  Rooj^'velt,  dated  January  6,  1899, 
which  recited  the  facts  above  stated  and  alleged  that  he,  Mr.  Ham- 
ilton, represented  the  property-owners  who  had  heretofore  peti- 
tioned; and  asked  that  the  State  Board  (^f  Health  ho  directed  to 
make  an  examination  and  report  on  the  facts  in  the  case. 

On  this  petition.  Governor  Roos(^velt  made  an  ordiT,  dated  the 
lOth  of  February,  1899,  reciting  tli(»  above  facts  and  requiring 
the  State  Board  of  Health,  in  accordance  with  tlh»  provisions  of 
section  G  of  article  1  of  the  Public  Health  Law,  to  make  an  exami- 
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nation  into  the  alleged  nuisances  and  report  the  result  thereof  to 
him  on  or  before  the  10th  day  of  March,  1899. 

Pursuant  to  the  above  order,  the  State  Board  of  Health  had 
a  hearing  at  which  testimony  was  taken  and  a  report  made  to  the 
Governor,  dated  March  22,  1899,  submitting  the  testimony  taken 
together  with  the  following  findings  of  fact  and  n»commendations : 

"I. 
^'  That  Saratoga  lake  is  about  six  miles  in  length,  extending  in  a 
northeasterly  and  southwesterly  direction,  and  is  surrounded  by 
the  townships  of  Malta,  Saratoga  Springs,  Saratoga  and  Stillwater. 
It  is  about  four  miles  east  of  liallston  Spa  and  about  the  same 
distance  east,  and  a  little  south,  from  the  village  of  Saratoga 
Springs.  Its  principal  inlet  is  the  Kayaderosseras  creek  and  its 
outlet  is  Fish  creek,  which  flows  northeasterly  into  the  Hudson 
river.  Its  inlet,  Kayaderosseras  creek,  is  a  tortuous  stream  flowing 
in  an  easterly  direction  through  the  village  of  Ballston  Spa  and 
the  intervening  farming  section  to  the  lake.  Several  smaller 
streams  or  brooklets  converge  and  flow  into  it  near  the  village  of 
Eallston  Si)a,  and  the  public  and  private  sewers  and  drainage  of 
said  village  also  empty  into  it. 

^^11. 

'*  That  along  the  banks  of  said  cret^k  and  its  tributaries  are 
located  several  large  manufacturing  plants  engaged  in  the  manu- 
facture of  paper,  sulphite  pulp,  and  in  tanning  leather,  and  the 
i'flluent  and  manufacturing  refuse^  from  these  manufacturing 
plants  are  discharged  into  the  Kayaderosseras  creek,  so  that  said 
creek  is  jiractically  an  ()]K^n  sewer,  from  Ballston  Spa  to  the  lake. 

"  III. 

'^  The  tann<»rv  which  discharges  its  effluent  through  a  small 
brook  or  arm,  knowni  as  Gord.ni  creek,  is  located  within  the  village 
of  Ballston  Spa,  and  is  owned  by  Messrs.  Hall,  Ilaight  &  Com- 
])anv,  a  copartnership  employing  about  350  men.  It  is  engaged  in 
tanning  and  finishing  all  kinds  of  leather,  and  its  yearly  output 
in  value  is  $1,750,000.    The  establishment  was  started  in  the  year 
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1881,  and  the  process  of  tanning  is  briefly  described  as  follows: 
The  hides  are  put  into  vats  of  fresh  water  and  allowed  to  soak  four 
days  for  the  purpose  of  removing  the  salt,  then  they  are  put  into 
lime  pits,  where  they  are  handled  over  every  day  for  six  days. 
From  there  they  go  into  what  is  called  a  depilatory  condition,  for 
the  purpose  of  neutralizing  the  lime  after  the  hair  is  rem6ved. 
Iffext  they  are  put  into  the  bark  liquor,  made  from  water  passed 
over  ground  hemlock  bark,  and  from  there  they  go  into  the  finish- 
ing shop.  The  water  used  in  soaking  the  hides  containing  a  large 
quantity  of  salt,  the  lime-water,  and  the  liquid  from  the  depilatory 
process,  which  is  lime-water  neutralized  by  lactic  acid,  and  the 
tanning  liquors,  are  all  discharged  finally  through  a  box  sewer  into 
the  creek,  and  the  efiluent  so  discharged  is  highly  colored  and  can 
hardly  be  claimed  to  be  free  from  pollution. 

"IV. 

"  There  are  also  several  mills  engage<l  in  the  manufacture  of 
paper  and  sulphite  pulp,  located  on  or  over  the  banks  of  said 
stream,  and  owned  by  the  Greorge  West  Paper  &  Bag  Company, 
a  domestic  corporation  incorporated  pursuant  to  the  laws  of  the 
State  and  having  a  capital  stt)ck  of  $500,000.  The  mill  known 
as  the  *  Glen  mill '  is  engaged  in  the  manufacture  of  sulphite  pulp. 
The  amount  manufactureil  is  more  than  a  hundred  tons  per  week. 
The  process  is  briefly  described  as  follows:  From  150  to  200 
cords  of  wood  are  ground  up  each  week  and  the  chip  or  shred  is 
put  into  large  digesters,  lined  with  lead,  where  it  is  treated  with 
hot  sulphurous  acid  and  other  chemicals,  which  subdue  the  resin 
and  vegetable  nature  of  the  wood  and  leave  the  fibre  free,  which 
is  removed  and  further  treated  with  chloride  of  lime  and  other 
chemicals.  About  300  pounds  of  5ulj>hur  is  used  for  the  manu- 
facture of  a  ton  of  pulp.  Large  quantities  of  chloride  of  lime  and 
other  chemicals  are  also  used  and  the  efflu(  nt  from  the  mill  is 
ultimately  discharged  into  the  Kayoderosseras  creek. 

"  That  nearly  all  the  water  of  said  creek  is  carriivl  through  one 
or  all  of  these  mills,  and  after  acting  as  a  solvent  or  agent  in 


State  Department  of  Health.  501 

chemical  processes,  finds  its  way  back  into  the  stream,  carrying  in 
solution  acids,  alkalies,  organic  and  inorganic  matter,  in  such 
large  quantities  that  a  decidedly  acid  reaction  can  be  detected  in 
the  waters  of  said  creek  from  three  to  four  miles  down  the  stream. 
These  acids  and  alkalies  coming  in  contact  with  the  large  quanti- 
ties of  sewage  discharged  into  this  stream  hasten  chemical  action 
and  fermentation,  thereby  generating  gases  and  giving  off  odors 
which  are  offensive  to  smell,  often  producing  nausea  and  affecting 
the  comfort,  if  not  the  health,  of  those  obliged  to  inhale  them. 


u  \r 
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"  That  into  the  said  Kayaderosseras  creek  is  also  discharged 
through  a  tnmk  sewer,  open  and  closed,  the  sewage  of  Saratoga 
Springs,  a  village  varying  in  population  from  10,000  in  winter  to 
over  100,000  in  summer. 

"  VII. 

"  That  the  shores  of  Saratoga  lake  are  lined  with  farmhouses, 
cottages  and  hotels,  where  thousands  of  people  go  in  the  summer- 
time for  pleasure,  and  the  sewage  and  domestic  wastes  of  these 
hotels  and  cottages  are  discharged  into  the  lake,  and  those  who 
complain  most  bitterly  about  its  pollution  seem  to  forget  the 
ancient  rule  established  in  Jerusalem,  that  each  person  should 
sweep  before  his  own  door. 

"  That  Saratoga  lake  is  polluted  in  the  manner  above  described,  . 
and  the  sewage,  wastes,  refuse  matter,  fish  that  die  from  natural 
causes,  as  well  as  those  killed  by  the  contamination  of  the  water, 
are  washed  upon  the  shorts,  dockings  and  pilings,  and  during  the 
warm  summer  months  ferment  and  decay,  producing  stenches 
more  or  less  offensive,  according  to  the  customs  and  habits  of  those 
obliged  to  inhale  them. 

'*  IX. 

"  That  the  waters  of  Kayaderosseras  creek  and  Saratoga  lake 
are  not  directly  used  for  potable  purposes,  but  ultimately  find 
their  way  through  Fish  creek  into  the  Hudson  river,  which  is  the 
source  of  many  potable  water  supplies,  and  in  this  way  one  of  the 
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most  perplexing  and  serious  problems  affecting  the  life  and  health 
of  the  people  of  our  State  is  presented.  Many  of  the  creeks  and 
streams  of  the  State,  the  waters  of  which  were  fresh  and  pure 
twenty-five  or  fifty  years  ago,  and  were  used  for  power  purposes 
only,  have  come  to  be  little  more  than  open  sewers,  transmitting 
disease  germs  from  one  place  to  another,  filling  up  ponds  and 
reservoirs  with  refuse  matter,  destroying  or  driving  away  fish, 
emanating  offensive  and  disagreeable  odors,  affecting  the  riparian 
interests  of  those  owning  property  along  their  banks,  and  depriving 
them  of  the  use  of  pure  and  wholesome  water. 

"X. 

^'  That  the  hotel  proprietors  and  cottage-owners  along  the  shores 
of  the  lake,  the  millowners  along  the  banks  of  the  inlet  to  said 
lake,  and  the  villages  of  Saratoga  Springs  and  Ballston  Spa  are 
creating  and  maintaining  a  nuisance  injurious  to  the  fullest  and 
freest  enjoyment  of  the  property  rights  of  those  living  along  the 
shores  and  banks  of  said  lake  and  stream,  as  well  as  a  nuisance, 
indirectly,  affecting  the  public  health  in  the  manner  aforesaid. 

"  Conclusion. 

"  That  State  Board  would,  therefore,  make  the  following  recom- 
mendations, based  on  the  foregoing  findings  of  fact: 

"L 

**  That  the  hotel  and  cottage  proprietors  owning  property  along 
the  shores  of  said  lake  and  discharging  raw  sewage  and  domestic 
wastes  into  the  waters  thereof,  be  required  to  collect  and  dispose 
of  the  same  in  a  sanitary  manner,  to  be  approved  by  this  Board, 
and  that  after  July  1,  1809,  the  discharge  of  any  raw  sewage  into 
the  waters  of  said  lake  by  said  proprietors  shall  be  declared  a 
nuisance  and  ordered  abated  by  the  Governor. 

"II. 

That  the  villages  of  Saratoga  Springs  and  Ballston  Spa,  either 
individually  or  collectively,  be  required  to  put  in  disposal  works, 
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subject  to  the  approval  of  the  State  Board  of  Health,  on  or  before 
April  1,  1900,  and  that  the  discharge  of  raw  sewage  into  the  waters 
of  Kayaderosseras  creek  or  Saratoga  lake,  after  said  date,  shall 
be  declared  a  nuisance  injurious  to  public  life  and  health,  and  that 
the  same  be  abated  bv  order  of  the  Governor. 

''  III. 

That  the  discharge  of  the  effluent  and  waste  from  the  tannery, 
owned  and  operated  by  Messrs.  Hall,  Haight  &  Company,  through 
Gordon  creek  into  Kayaderosseras  creek,  be  declared  a  nuisance 
and  ordered  abated  on  or  bc^fore  April  1,  1900,  unless  the  effluent 
shall  be  treated  in  a  sanitary  manner  to  be  approved  by  the  State 
Board  so  as  to  render  the  same  innocuous. 

''  IV. 

"  That  the  discharge  of  the  effluent  and  waste  from  the  paper 
and  sulphite  mills,  owmed  and  operated  by  the  Gt?orge  West  Paper 
&  Bag  Company,  into  Kayaderosseras  creek,  be  declared  a 
nuisance  and  ordered  abated  on  or  "before  April  1,  1900,  unless 
the  effluent  shall  be  treated  in  a  sanitary  manner  to  be  approv-ed 
by  the  State  Board  so  as  to  render  the  same  innocuous." 

The  foregoing  was  adopted  as  the  report  of  the  State  Board  of 
Health  at  a  meeting  held  March  22,  1899. 

On  ^larch  30,  1899,  Governor  Roosevelt  made  an  order,  in 
which  he  recited  all  the  facts  in  the  case  together  with  the  findings 
of  fact  submitted  by  the  State  Board  of  Health;  and  said  order 
further  approved  the  said  report  and  ordered  that  all  hotels, 
cottages,  etc.,  on  Saratoga  lake  should  discontinue  the  discharge 
of  raw  sewage  into  the  waters  of  the  lake  on  or  before  July 
1,  1899;  that  on  or  before  April  1,  1900,  the  village  of  Saratoga 
Springs  and  the  village  of  Ballston  Spa  should  put  in  disposal 
works  for  the  sanitary  treatment  of  sewage  of  the  said  villages, 
upon  plans  to  be  approved  by  the  State  Board  of  Health;  that 
the  discharge  of  the  effluent  and  wa^te  material  from  the  tannery 
owned  by  Hall,  Haight  &  Company,  and  from  the  sulphite  mills 
owned  and  operated  by  the  George  West  Paper  &  Bag  Company 
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be  ordered  abated  and  discontinued  before  April  1,  1900,  unless 
it  be  treated  in  sanitary  manner  according  to  a  process  to  be 
approved  by  the  State  Board  of  Health. 

Governor  Roosevelt  was  notified  July  19,  1899,  that  notice  had 
been  served  npon  all  these  parties  by  publication  of  the  conditions 
of  this  order. 

I  beg  to  present  herewith  a  copy  of  the  order  of  Governor  Roose- 
velt requiring  the  State  Board  of  Health  to  make  this  investiga- 
tion, dated  Febniars'^  IG,  1899,  together  with  a  copy  of  the  order 
above  referred  to  directing  the  discontinuance  of  the  conditiona 
found  to  exist,  said  order  being  dated  March  30,  1899. 

(The  documents  above  referred  to  will  be  found  in  the  Twen- 
tieth Annual  Report  of  the  Staite  Board  of  Health,  at  page  61.) 

Your  instructions  to  investigate  the  present  conditions  were  re- 
ceived February  6,  1907,  and  I  immediately  directed  one  of  my 
engineers  to  make  a  personal  investigation  of  the  conditions. 

This  was  done  on  February  7,  1907,  and,  from  such  investiga- 
tion, I  am  able  to  give  you  the  following  facts : 

The  sulphite  mill,  to  which  the  complaint  of  Mr.  Whalen  refers, 
was  formerly  owned  and  operated  by  the  George  West  Paper  & 
Bag  Company,  but  is  now  owmed  and  operated  by  the  Union  Bag 
iv  Paper  Company. 

In  the  year  1899,  while  the  plant  was  operated  by  the  George 
West  Paper  &  Bag  Company,  there  was  in  operation  three  "  di- 
gesters "  or  vats  in  which  the  fibre  of  the  ground  wood  was  sepa- 
rated from  the  Hgnin.  These  digesters  were  ten  feet  in  diameter 
and  thirty  fid  in  height  and  their  combined  capacity  was  about 
7,070  cubic  feet.  At  that  time  the  plant  produced  somewhat  more 
than  100  tons  of  sulphite  pulp  per  week  or  about  seventeen  tons 
per  day,  and  from  twenty-five  to  thirty-five  cords  of  wood  were 
ground  up  and  converted  into  pulp  daily. 

In  1902.,  after  the  plant  came  under  the  control  of  the  Union 
Bag  &  Paper  Company,  an  additional  digester,  fifteen  feet  in 
diameter  and  thirty-nine  feet  high,  was  constructed.  The  capacity 
of  this  digester  is  6,890  cubic  feet,  making  the  total  capacity 
of  the  four  digesters  in  use  at  the  present  time  about  14,960  cubic 
feet.  Also,  the  daily  output  of  the  mill  since  1902  has  been  fifty 
tons  of  sulphite  pulp  daily  requiring,  approximately,  more  than 
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100  cords  of  wood  daily.  The  mill  is  operated  during  both  day 
and  night 

The  superintendent  stated  that  about  6,000  pounds  of  sulphur 
and  about  6,850  pounds  of  lime  were  used  daily  in  the  process  of 
manufacture.  The  operation  of  the  plant  during  a  part  of  the 
process,  as  described  by  the  superintendent,  follows: 

First,  the  wood  is  ground  and  th(;  digester  filled  full  of  the 
ground  wood.  Then  the  tank  is  filled  two-thirds  full  with  a  hot 
acid  solution  containing  bisuliihite  of  lime.  After  the  ground 
wood  is  **  digested  "  or  its  fibres  separated  from  the  resin  binding 
the  fibres  together,  the  whole  contents  of  the  digester  is  blown  off 
into  a  washing  tank. 

During  the  process  in  the  diiz:''ster,  owing  to  the  formation  or 
presence  of  sulphurous  acid  gas  in  the  digester,  it  is  necessary  to 
relieve  the  digesters  of  a  part  of  the  gas  and  dissolving  liquor. 
This  portion  of  the  gas  and  dissolving  liquor  is  piped  to  an  acid 
supply  or  storage  tank  in  which  the  digesting  solution  is  stored, 
after  being  manufactured,  until  it  is  nee<led  in  the  digesters. 

As  soon  as  the  contents  of  the  (li^(»ster  are  blown  into  the  wash- 
ing tank,  clear  water  is  added  to  wash  th(»  fibre  or  ])ulp  free  from 
the  acid  and  wood  resin.  The  liquor  ]>ortion  of  the  charge  blown 
off  from  the  digester,  which  contains  dissolved  lignin  and  sulphite 
of  lime,  together  with  the  clear  water  which  is  added  in  the  wash- 
ing tank,  is  then  drawn  off  through  a  ])ipe  at  the  bottom  of  the 
washing  tank  in  thre<^  stages : 

1.  For  a  time,  while  the  liquor  flowing  from  the  washing  tank 
maintains  a  certain  standard  strencrth,  it  is  drawn  off  and  re- 
turned  to  the  acid  supply  tank ; 

2.  When  the  liquor  flowing  from  the  washing  tank  becomes  too 
weak,  on  account  of  the  clear  water  which  is  being  added,  to  be  re- 
turned to  the  acid  snpply  tank,  it  is  carried  in  barrels  to  the  boiler- 
room  and  there  evaporated,  through  a  water  tube  boiler,  to  the  con- 
sistencv  of  heavv  oil  which  is  sold  to  foimdrvmen;  this  is  con- 
tinned  until  a  certain  point  is  reached  when  the  liquor  is  too  weak 
to  render  evaporation  profitable; 

3.  Finally  the  washing  tank  is  emptied  entirely  of  liquid  and 
the  effluent  discharcred  directlv  into  the  stream. 
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The  superintendent  was  either  unable  or  unwilling  to  furnish 
any  estimate  of  the  volume  of  the  flow  from  each  of  the  three  wash- 
ing tanks  during  the  separate  stages  of  discharges  as  above  <\e- 
scribed,  or  any  estimate  of  the  proportionate  volume  during  each 
stage  of  the  discharge.  He  stated,  however,  that,  with  the  ca- 
pacity of  the  evaporating  apparatus  and  methods,  it  was  possible 
to  treat  one-half  the  flow  from  the  washing  tanks  during  the  second 
stage  of  discharge.  This  treatment  by  evaporation  of  a  portion  of 
the  effluent  from  the  washing  tanks  has  been  carried  on  for  about 
two  years  and  the  superintendent  stated  that  during  the  past  eight 
months,  since  he  has  been  in  charge  of  the  plant,  approximately 
ono-half  of  the  effluent  flow  during  the  second  stage  of  discharge 
from  the  washing  tanks  had  K^en  subjected  to  the  evaporating 
process. 

The  facilities  for  carrying  on  evaporation  are  very  crude.  The 
liquor  must  be  caught  in  pails  from  a  pipe  at  the  bottom  of  the 
washing  tanks  which  are  located  in  a  narrow  pit,  turned  into  bar- 
rels and  carried  to  the  boiler-room.  At  the  time  of  the  inspection, 
only  one  washing  tank  was  lx?ing  discharged  and  the  flow  from  this 
tank  was  said  to  have  reached  the  third  stage  so  that  the  discharge 
was  turned  di recti v  into  the  stream. 

The  water  tube  boiler  in  which  evaporation  is  accomplished  was 
pointed  out.  The  fin*  was  up  and  a  small  stream  of  clear  water 
was  being  turned  througli  the  tubing  system  to  preserve  the  tubes. 

It  would  be  impossible,  without  an  extended  study  and  inspec- 
tion of  the  operation  of  the  ])lant  and  the  co-operation  of  a  chemist, 
to  determine  definitely  the  amount  of  polluting  matter  being  dis- 
charged into  Kayaderosseras  creek  from  this  sul])hite  pulp  mill; 
but  it  is  evident  from  the  foregoing  description  of  the  operation 
of  the  ])lant  that  the  treatment  or  purification  of  the  polluted 
wastes  as  carried  on  at  the  ]»lant  is  not  comphte. 

I  also  collected  the  following  information  regarding  the  trade 
wastes  from  the  fnuwry  of  the  American  Hide  tp  Leather  Com- 
pany, formerly  operaied  hy  TTall,  Ilnifjhf  cf*  Company,  and  in- 
cluded in  Governor  Roosevelt's  order. 

At  the  ])r(S(nt  time  SOO  hides  are  tanned  daily  at  the  plant.  In 
this  operation  aln^ut  1,000  ])ounds  of  lime  and  105  pounds  of  lactic 
acid  are  used  per  day.     From  the  tanks  in  which  these  chemicals 
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are  used^  and  in  which  hides  are  washed^  upward  of  300^000  gal- 
lons of  effluent  are  discharged  daily.  Also^  some  of  the  tanning 
solution,  made  by  passing  water  over  ground  hemlock  bark,  is  dis- 
charged during  the  final  washing  of  the  hides. 

The  effluent  from  this  tannery,  containing  hair  scraped  from  the 
hides,  deposited  lime,  manure,  etc.,  is  first  discharged  into  a  set- 
tling tank  where  the  solid  matter  settles  out  and  is  finally  carried 
away  for  fertilizer.  The  clarified  effluent  is  then  discharged  into 
the  public  sewer  system  of  Ballston  Spa.  This  settling  tank  has 
been  constructed  a  little  more  than  one  year  and  the  clarified 
effluent  has  been  discharged  into  the  public  sewer  system  of  the 
\illage  for  about  one  year. 


It  will  be  seen,  from  the  facts  above  stated,  that  the  sulphite 
mill  has  not  only  failed  to  comply  with  the  order  of  Governor 
Roosevelt  but  has  increased  its  capacity  during  the  past  few  years, 
thereby  increasing  the  amount  of  effluent  and  waste  matter  which 
are  discharged  into  the  stream. 

No  plans  have  been  presented  to  this  Department  for  approval 
for  a  sanitary  process  of  treating  their  effluent,  as  required  by  the 
order. 

Since  this  order  was  made,  the  village  of  Saratoga  Springs  pre- 
pared and  submitted  to  this  Department  for  approval  plans  for  a 
sewage  disposal  plant  and  for  a  revision  of  its  sewer  system;  and 
thf  se  plans  were  approved  by  the  Department  and  the  village  has 
spent  approximately  $200,000  in  complying  with  the  provisions 
of  the  order  in  thus  constructing  a  sewage  disposal  plant  which  has 
been  in  operation  for  several  years  with  excelhait  results. 

The  village  of  liallston  Spa  prepared  and  submitted  to  this  De- 
partment plans  for  a  sewage  disposal  plant  which  it  is  at  present 
constructing. 

It  will  be  seen,  therefore,  that  the  order  of  Governor  Roosevelt 
imposed  upon  the  villages  mentioned  a  large  expense  and  that  they 
'  inplied  with  the  provisions  of  his  order  after  some  delay. 

This  being  the*  ea^e,  T  wcMild  n^spectfuUy  urge  that  this  would 
ap]>ear  to  be  a  east*  where  extreme  measures  would  he  justifiable 
and  an  executive  order  issued   directing  the  immediate  discon- 
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tinuance  of  the  discharge  of  the  effluent  and  waste  material 
from  this  sulphite  mill  into  the  stream. 

I  beg  to  call  your  attention  to  the  apparent  discrepancy  in  the 
original  proceedings  which  I  have  outlined. 

You  will  note  that  Governor  Roosevelt's  order,  directing  the 
State  Board  of  Health  to  investigate  the  matter,  required  a  report 
to  be  made  to  him  on  or  before  the  10th  of  March,  1899. 

The  report  was  not  made  by  the  State  Board  of  Health  until 
March  22,  1899,  some  time  later  than  it  was  required  to  be  made. 

The  complaint  of  Mr.  Whalen  is  herewith  returned  to  you  and 
I  beg  to  state  that  I  would  be  glad  to  make  a  further  investigation 
or  to  submit  further  evidence  to  you  should  you  deem  it  advisable. 

Verv'  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


CATSKILL 

Pollution  of  Catskill  Creek 

Albany,  X.  Y.,  October  1,  1907. 

Hon.  Eugene  H.  Porter,  State  Department  of  Health,  Albany, 

N.  Y, : 

Dear  Sir: — Inclosed  please  find  a  letter  addressed  to  Governor 
Hughes  by  iliss  Josephine  Hopkins,  of  Catskill,  N.  Y.,  which  i.- 
referrcd  to  you  for  a  report. 

Please  return  !Miss  Hopkins'  letter  with  your  reply. 

Very  truly  vours, 

ROBERT  H.  FULLER, 
Secretary  to  the  Governor 


Catskill,  N".  Y.,  October  1,  1907. 

Governor  Charles  E.  Huoiies,  Albany,  N,  Y,: 

Dear  Sir: — Altliouj^h  fully  scMisible  of  the*  presumption  of  in- 
truding: on  your  valuable  time,  I  venture  to  address  you  on  the  sub- 
ject of  the  water  pollution  in  my  native  town,  Catskill,  N.  Y. 
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Living,  as  I  have  done  all  my  life,  on  the  banks  of  the  Catskill 
creek,  half  a  mile  above  its  entrance  into  the  Hudson  river,  I  have 
watched  its  continuous  and  increasing  pollution  with  deep  regret. 

Rising  twenty-eight  miles  up  in  the  mountains  of  Schoharie 
county,  it  used  to  be  a  beautiful  stream  of  clear  water  — ^  filled  with 
fish  —  and  so  pure  that  ice  for  family  use  was  always  cut  from  it. 

Leaving  out  the  question  of  sentiment  and  accepting  the  neces- 
sary changes  connected  with  a  growing  population,  I  wish  to  call 
attention  to  the  fact  that  for  thirty  years  and  more  factories  and 
sewers  have  been  allowed  to  pour  their  contents  into  this  creek, 
night  and  day,  in  utter  violation  of  the  laws  of  the  State,  as  I 
understand  them,  so  that  it  has  become  almost  a  common  sewer. 
Its  surface  is  covered  with  floating  masses  of  papers  and  other 
rubbish  thrown  from  the  mills  and  docks  and  its  waters  are  deeply 
colored  with  dye-stuff.  All  these  things,  combined  with  the  odors 
of  numerous  sewers,  make  life  to  those  on  its  banks  very  uncom- 
fortable, to  say  the  least.  Up  to  within  a  few  years,  there  was  ex- 
cellent fishing  (black  bass,  perch,  etc.)  through  all  its  course.  Now 
it  is  all  gone. 

The  protests  which  have  occasionally  been  made  to  the  authori- 
ties are  disregarded  and  there  is  no  effort  to  compel  the  millowners 
to  obey  the  law.  Of  course  in  a  country  town  it  is  difficult  to 
arouse  or  create  public  sentiment  against  nuisance  of  this  kind  for 
several  reasons:  Indolence,  ignorance,  politics,  and  especially,  the 
fear  of  antagonizing  the  mill  people  and  so  *^  hurting  business  "  as 
they  would  say. 

There  are  two  large  woolen  (knitting)  mills,  one  foundry,  one 
facing  mill,  one  electric  light  plant,  one  gas  plant  and  three  brick- 
yards (besides  other  lesser  nuisances)  all  draining  into  the  creek 
within  the  space  of  half  a  mile. 

We  have  long  felt  hop(4ess  of  any  amelioration  of  these  condi- 
tions, but  when  I  saw  by  the  newspapers  this  spring  that  you  were 
to  look  into  the  matter  of  our  polluted  waterways,  and  considering 
the  wonders  you  have  accomplished,  and  knowing  your  sense  of 
justice,  and  your  deep  interest  in  the  welfare  of  the  people  of 
your  State,  I  have  Mt  emlmldt  ned  to  write  and  draw  your  atten- 
tion to  this  matter  in  the  hope  that  in  any  possible  future  investiga- 
tion, our  conditions  may  be  considered. 


510  TWENTY-KIGIITII    AnNUAL   RePORT    OF   THE 

Trusting  you  will  pardon  me  for  the  liberty  I  have  taken,  I  re- 
main with  great  respect 

Very  sincerely  yours, 

MISS  JOSEPHINE  HOPKTXS 


Albany,  N.  Y.,  October  25,  1907. 

Hon.  Ciiarlj':8  E.  Hucuies,  Governor  of  the  State  of  New  York, 
Albany: 

Sir: — I  have  the  honor  to  submit  herewith  a  report  upon  an 
inspection  of  the  sanitary  conditions  of  Catskill  creek,  with  refer- 
ence to  the  alleged  discharge  therein  of  domestic  and  industrial 
sewage. 

This  inspe(*tion  was  made  in  accordance  with  directions  con- 
tained in  a  letter  from  you,  dated  October  1,  1907,  accompanying 
which  was  the  writt^m  complaint  of  Miss  Josephine  Hopkins,  of 
Catskill,  with  regard  to  the  alleged  nuisance  along  the  creek. 

A  careful  investigation  was  made  of  the  sanitary  condition  of 
the  cre<»k  in  the  vicinity  of  and  above  the  village  of  Catskill  by  onr 
Consulting  Engineer  on  October  14,  1907,  which  included  an  ex- 
amination of  the  sewer  outlets  along  the  banks  of  the  creek  as  well 
as  the  discharge  from  certain  mills  referred  to  by  the  complainant. 
The  ( flFect  of  the  discharge  of  sewage  from  both  of  these  sources 
upon  both  the  quality  of  the  water  and  its  effects  in  producing  a 
nuisance  were  also  carefullv  studied.  The  results  of  these  observa- 
tions  and  studies,  with  estimates  of  the  amounts  of  sewage  of 
diffen^nt  character  disehargt^d  into  the  stream,  and  the  intensity 
of  pollution  resulting  therefrom,  are  given  below. 

Catskill  creek  is  one  of  the  important  streams  of  New  York 
State,  draining  as  it  does  one  of  the  most  picturesque  sections  in 
the  eastern  part  of  the  State.  Owing  to  the  purity  of  its  waters 
and  its  geographic  location,  it  is  likewise  important  as  one  of  the 
proposed  additional  water  supplies  of  the  city  of  New  York.  It 
rises  in  the  heart  of  the  Catskill  mountains  in  Schoharie  county  in 
the  village  of  l^roome,  and  flow^s  in  a  generally  southeasterly  direc- 
tion for  a  distance  of  about  twenty-eight  miles  to  the  Hndscm  river, 
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entering  the  same  opposite  the  village  of  Catskill.  The  drainage 
area  at  the  mouth  of  the  creek  is  394:  square  miles.  The  principal 
tributary  is  Kaaterskill  creek  which  enters  from  the  south  at  a 
point  about  two  miles  above  the  junction  of  Catskill  creek  with  the 
Hudson  river. 

Owing  to  the  precipitous  slopes  of  the  tributary  watershed,  many 
of  which  have  been  denuded  of  forest  growths,  Catskill  creek  is 
subject  to  unusual  freshets  during  the  rainy  seasons.  Again,  owing 
to  the  lack  of  sandy  flood  plains  which  usually  furnish  a  con- 
siderable amount  of  ^^  invisible  storage,"  the  summer  flow  of  the 
stream  is  unusually  low.  These  maximum  and  minimum  flows 
will  be  subject  to  considerable  variation  in  the  future,  if  the  pro- 
posed diversion  of  a  portion  of  this  watershed  for  the  future  water 
supply  of  the  city  of  New  York,  amounting  to  some  230  square 
miles,  is  carried  into  effect. 

Although  the  summer  flow  is  a  widely  variable  quantity,  the 
monthly  average  will  be  not  far  from  forty  cubic  feet  ix?r  second 
from  July  to  September.  At  times  it  will  be  as  low  as  even  twenty- 
five  cubic  feet  per  second.  The  question  of  the  extent  to  which 
these  figures  may  be  modified  by  the  diversion  of  a  portion  of  the 
watershed  by  the  city  of  Xew  York,  will  depend  entirely  upon 
the  conditions  of  operation  of  the  proposed  storage  reservoirs, 
especially  with  reference  to  the  amount  of  water  that  will  be  al- 
lowefl  or  required  to  he  discharged  over  the  waste  weir  during 
periods  of  low  water.  Assuming  that  no  water  will  be  allowed  to 
waste  over  the  crest  of  the  dam,  the  average  summer  flow  may  be 
reduced  as  low  as  to  twenty  cubic  feet  per  second. 

The  pollution  of  Catskill  creek  is  derived  from  two  sources.  One 
source  is  the  domestic  sewage  that  is  dischargc^d  into  the  creek  and 
its  tributaries  from  the  ])()pulation  in  villages  and  hamlets  pro- 
vided with  public  or  private  sewer  systems.  The  other  source  is 
the  manufacturing  sewag(»  discharged  from  the  mills  and  indus- 
tries, located  along  the  banks  of  the  stream,  which  discharge  the 
refuse  from  their  industrial  operations  either  into  the  sewer  sys- 
t^'nis  mentioned  above,  or  directly  through  independent  drains  into 

the  stream. 

It  was  found  during  the  inspection  on  October  16th  that  a^bove 
the  village  of  Catskill  there  are  practically  no  villages  or  hamlets 
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provided  with  modem  sewer  systems,  and  that  although  no  complete 
canvass  was  made  of  the  whole  watershed,  both  town  and  village 
health  otHcers  of  Catskill  testified  that  there  were  few  if  any  hotels 
or  other  buildings  situated  along  the  creek  and  its  tributaries, 
which  discharge  sewage  directly  into  the  streams.  The  fact  that  a 
large  portion  of  the  watershed  was  selected  by  the  city  of  New 
York  for  an  additional  water  supply  is  further  evidence  of  the 
fact  that  the  wat<.*rs  of  this  creek  are  but  very  slightly  polluted  — 
at  least  so  slightly  in  the  opinion  of  the  experts  of  the  New  York 
Water  Supply  Commission  as  not  to  affect  the  quality  of  the  water 
for  potable  purposes. 

This  testimony  with  respect  to  the  purity  of  the  upland  waters 
of  Catskill  creek  was  corroborated  by  the  appearance  of  these 
waters  above  the  point  of  confluence  of  Kaaterskill  creek,  the 
waters  in  both  tril)utari(\s  being  slightly  turbid,  but  showing  no 
visual  indications  of  sewage  pollution.  In  fact,  the  sewage  dis- 
charged into  the  river  which  produced  any  visual  traces  upon  its 
quality  was  found  to  be  derived  from  the  village  of  Catskill,  and 
a  careful  insjx^etion  was,  therefore,  made  of  the  sanitary  conditions 
along  the  shores  of  the  ere(*k  in  the  village  of  Catskill.  The  sec- 
tion of  the  creek  from  a  point  below  the  dam  east  of  the  junction 
of  Kaaterskill  creek  is  tidal,  having  a  range  of  tide  between  two 
to  three  feet. 

The  village  is  served  by  a  system  of  sewers,  many  of  which  are 
old,  and  practically  all  of  which  serve  for  surface  drainage  as  well 
as  sewerage.  TIk  se  sewers  all  discharge  directly  into  Catskill  creek 
and  enter  the  same  at  various  points  along  the  water  front  from 
the  railroad  l)ridge  almost  to  its  outlet  into  the  Hudson  river.  It 
was  estimated  that  the  s(  wage  from  a  population  of  about  4,000 
I)eople  in  winter,  and  8,000  in  summer  is  discharged  into  the  creek 
from  these  sf  wers.  There  is  no  method  of  sewage  purification,  the 
disposal  Ix'ing  by  dilution  with  the  waters  of  the  Catskill  creek 
and  the  tidal  waters  of  the  Hudson  river. 

Computation  of  the  tidal  volume  that  enters  the  Catskill  creek 
twice  daily  to  dilute  the  sewage  can  only  be  computed  approxi- 
mately and  these  computations  indicate  that  in  the  summer  time 
about  150,000,000  gallons  of  tidal  water  from  the  Hudson  river 
and  about  25,000,000  gallons  from  Catskill  creek  flow  along  the 
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shores  within  the  village  and  aid  in  the  dissemination  and  dilution 
of  the  sewage.  Under  the  condition  of  multiple  discharge  system 
of  sewerage,  it  is  estimated  that  this,  dilution  is  at  least  five  times 
the  amount  necessary  to  prevent  a  nuisance,  although  at  times 
there  may  be  imusual  combinations  of  tide  and  stream  flow  that 
would  lessen  this  factor  of  safety. 

In  regard  to  manufacturing  sewage,  specific  complaint  in  re- 
spect to  which  was  made  by  Miss  Hopkins,  I  found  that  in  the 
village  of  Oatskill  there  were  two  mills  of  considerable  size  which 
manufacture  knit  goods.  One  of  these,  the  Wiley  knitting  mill,  is 
located  on  the  north  bank  of  the  river  just  above  the  steel  bridge 
near  the  center  of  the  town,  and  the  other,  the  Malcolm  Knitting 
Company,  is  located  about  a  half  mile  below  on  the  southerly  shore 
of  the  creek.  In  the  manufacturing  operations  of  both  these  mills, 
dyes  and  other  chemicals  are  used,  the  wasted  portions  of  which 
are  discharged  directly  into  the  Catskill  creek. 

In  the  Wiley  mill,  which  employs  250  hands,  and  manufactures 
400  dozen  garments  per  day,  it  was  estimated  that  about  50  pounds 
of  dyes  and  200  pounds  of  salts  are  used  in  the  dyeing  processes. 
In  the  Malcolm  mill,  which  employs  150  hands  and  manufac- 
tures about  300  dozen  garments  per  day,  it  was  estimated  that 
about  ten  pounds  of  dyes  and  twenty-five  of  salt  were  used.  It  was 
further  estimated  that  about  98  per  cent  of  these  chemicals  were 
taken  up  by  the  garments  during  the  process  of  dyeing,  so  that  not 
more  than  2  per  cent,  of  them  were  discharged  into  the  stream. 
The  total  amount  of  chemicals  discharged  from  both  mills  amounts 
to  60  pounds  of  dyes  and  225  pounds  of  salt  per  day,  and  on  the 
basis  of  2  per  cent,  loss,  the  amounts  of  these  chemicals  which 
reach  the  creek  as  wastes  are  one  and  one-quarter  pounds  of  dyes 
and  four  and  one-half  pounds  of  salt. 

The  effect  of  discharging  this  small  amount  of  analine  dyes  into 
the  waters  of  the  cret^k,  on  account  of  their  color  intensity,  is  to 
discolor  the  water  only  in  the  vicinity  of  the  points  of  discharge. 
The  discharge  of  thesi*  dye  wastes  i?  intermittent,  but  at  the  time 
of  the  inspection  they  were  being  discharged  into  the  stream,  but 
could  be  only  very  faintly  detect<*d  beyond  a  distance  of  about  100 
feet  from  the  point  of  discharge.  At  times  of  the  turn  of  tides, 
this  coloring  matter  might  be  detected  at  a  somewhat  greater  dis- 
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HOLLYWOOD 

Pollution  of  Raquette  Kiveb 

Albany,  N.  Y.,  August  17,  1907. 
Hon.  Eugene  H.  Porter,  Siaie  Department  of  Health,  Capitol: 

Dear  Sib: — Inclosed  please  find  a  complaint  addressed  to 
Grovemor  Hughes  by  L.  L.  Goodale,  President  of  the  Jordan 
Club,  Hollywood,  N.  Y.,  which  the  Grovemor  directs  me  to  refer 
to  you. 

Very  truly  yours, 

KOBERT  H.  FULLER, 
Secretary   to  the  Oovemor 


Hollywood,  N.  Y.,  August  15,  1907. 
Governor  Hughes,  Albany,  N.  Y.: 

Dear  Sib. —  Having  read  a  synopsis  of  the  report  recently  made 
to  you  by  Dr.  E.  H.  Porter  on  commercial  pollution  of  the  Upper 
Hudson,  we  wish  to  bring  to  your  notice  identical  conditions  ex- 
isting along  the  Raquette  river,  the  second  river  in  the  State. 

The  summer  homes  of  the  members  of  the  Jordan  Club  are  situ- 
ated on  this  river  at  Hollywood,  about  eighteen  miles  below  the 
first  large  paper  mill  on  its  course  —  that  at  Piercefield,  belong- 
ing to  the  International  Paper  Company.  We  are  thus  exposed 
to  the  damage  and  annoyance  resulting  from  the  pollution  of  the 
river  by  waste  from  the  mill,  precisely  as.  described  in  the  report 
on  the  Upper  Hudson,  and,  in  addition,  to  further  discomfort, 
owing  to  the  practice  of  the  same  mill  in  completely  shutting  off 
the  flow  of  water  when  not  running  the  mill.  This  occurs  at 
least  once  a  week,  and  lowers  the  water  at  Hollywood  to  auch  an 
extent  that  ill-smelling  banks  arc  exposed,  bathing  places  are 
spoiled,  and  boating  becomes  dangerous  and  in  some  places  im- 
possible. 

We  bring  these  facts  to  your  attention,  trusting  that  you  will 
oonrrider  them  grounds  for  an  investigation  of  the  Raquette  similar 
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to'that  of  the  Upper  Hudson^  and  we  respectfully  request  that 
such  an  investigation  be  made. 

Respectfully  yours, 

L.  L.  GOODALE, 

President 

JOHN  C.  FLOOD, 

Secretary 


Albany,  N.  Y.^  September  16,  1907. 

E.  H.  Pokteb,  M.D.,  State  Commissioner  of  Health,  Albany, 
N.  Y.: 

Deab  Sib  : — I  have  the  honor  to  report  that,  in  accordance  with 
your  instructions,  I  visited  the  sulphite  pulp  mill  of  the  Intei^ 
national  Paper  Company,  at  Piercefield,  and  examined  the  qual- 
ity of  the  water  of  the  Raquette  river  from  that  point  down 
stream  to  Hollywood,  a  distance  of  about  nineteen  miles. 

According  to  the  complaint  of  Mr.  L.  L.  Qoodale,  president,  and 
Mr.  John  C.  Flood,  secretary,  officers  of  the  Jordan  Club,  an  aa 
sociation  owning  land  on  both  sides  of  the  Raquette  river  at  Holly- 
wood, tlie  water  adjacent  to  their  property  is  visibly  contami- 
nated by  the  wastes  of  the  Piercefield  mill,  and  the  pulp  fibre  is 
deposited  on  the  bottom  and  banks  of  the  stream.  At  low  water, 
it  is  alleged  that  decomposition  of  these  deposits  occurs,  causing 
ill-smelling  odors,  that  bathing  places  are  spoiled,  and  that  the 
value  of  the  club  property  as  a  summer  residence  is  materially 
diminished. 

At  the  time  of  my  visit,  the  river  was  high  on  account  of  recent 
rains  and  no  odor  was  perceptible,  and  while  the  water  had  a 
dark  or  reddish  brouTi  color,  it  was  not  more  discolored  than  is 
common  and  peculiar  to  Adirondack  streams.  I  must  believe, 
however,  from  the  positive  evidence  of  residents  at  Hollywood  that 
at  certain  times  objectionable  odors  are  perceptible  and,  in  default 

any  other  possible  source,  since  the  river  from  Piercefield  flows 
through  a  wilderness  with  no  other  soiirce  of  contaminatioii,  that 
the  cause  of  the  odors  is  the  deposit  of  woody  fibre  and  of  ligneous 
and  tarry  components  brought  down  in  solution  by  the  acid  w^iste 
liquor. 
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I  was  informed  that  at  times  of  low  water  deposits  of  slimy, 
gelatinous  matter  were  conspicuoiisly  visible  on  stones,  ote.,  but 
that  in  high  water  these  deposits  would  be  largely  washed  away. 
I  was  not  able  to  discover  any  such  deposits  at  the  time  of  Jny 
visit. 

I  recommend  that  if  any  general  action  is  taken  by  authority 
of  the  State  tending  to  decrease  the  direct  discharge  of  pulp  mill 
refuse  into  the  waters  of  the  State,  that  such  action  include  the 
mill  of  the  International  Paper  Company,  at  Piercefield,  particu- 
larly in  reference  to  the  discharge  of  fibre,  and  that  a  personal 
letter  be  written  at  once  to  the  International  Paper  Company 
with  a  view  of  enlisting  their  co-operation  in  the  matter  of  keep- 
ing such  fibre  out  of  the  stream  by  a  series  of  adequate  screens. 

Yours  respectfully, 

nETsTlY  K  OGDEN, 

Acting  Consulting  Engineer 


Albany,  TsT.  Y.,  September  16,  1907. 

E.  H.   PoRTEE,  M.D.,  Slate  Commissioner  of  Health,  Albanyj, 
N.  T.: 

Deab  Sir: —  I  desire  to  report  that  in  connection  with  the  visit 
made  to  Piercefield  on  account  of  the  complaint  made  by  the 
president  of  the  Jordan  Club  at  Hollywood,  my  atteption  was 
called  to  the  insanitary  conditions  existing  in  the  Piercefield 
v;ater  supply.  About  four  miles  nbove  Piercefield,  the  village 
of  Tupper  Lake  discharges,  from  its  sewer  system,  sewage  into  the 
waters  of  Raquette  pond,  a  small  shallow  pond  emptying  into  the 
Kaquette  river  and  so  directly  contaminating  the  water  supply  of 
Piercefield.  It  was  stated  bv  one  of  the  residents  of  Piercefield 
that  typhoid  fever  had  been  almost  continually  prevalent  in  that 
village  and  that  during  last  winter  the  number  of  deaths  was  so 
great  as  to  assume  the  proportions  of  an  epidemic.  The  population 
consists  largely  of  employeos  of  the  paper  company  and  is  chiefly 
French  Canadian,  whose  standards  of  living  are  not  high,  so  that 
the  mortality  from  the  disease  is  large. 
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I  recommend  that,  in  communicating  with  the  International 
Paper  Company,  at  Piercefield,  in  the  matter  of  their  wastes, 
their  attention  be  called  to  the  pollution  of  the  water  supply  fur- 
nished to  their  employees,  and  that  they  be  advised,  in  the  interest 
of  the  eflSciency  and  permanence  of  their  workmen,  to  take  up  the 
question  of  furnishing  an  upland  water  supply. 

I  recommend  also  that  the  officials  of  the  village  of  Tupper 
Lake  be  communicated  with,  with  a  view  of  ascertaining  whether 
they  have  filed  a  record  of  their  sewer  system,  whether  their  plans 
have  been  approved  and  whether  under  the  law  it  will  be  possible 
to  modify  their  method  of  discharge. 

Respectfully  submitted, 

HEXRY  N.  OGDEN, 

Acting  Consulting  Engineer 


Albany,  N.  Y.,  September  20,  1907. 
International  Paver  Company,  Piercefield,  N.  Y.: 

Gentlemen  : —  One  of  our  engineers  recently  visited  Pierce- 
field and  made  an  examination  with  reference  to  the  alleged  pol- 
lution of  the  Raquetto  river,  complaints  regarding  which  had  been 
received  by  Governor  Hughes  and  referred  to  this  Department 
for  action. 

It  appears  from  his  report,  which  I  have  before  me,  that  the 
water  of  the  Raquette  river  is  visibly  contaminated  by  the  wastes 
of  your  Piercefield  mill ;  that  the  pulp  fibre  is  deposited  on  the 
bottom  and  banks  of  the  -stream  and  that  at  low  water  decomposi- 
tion of  this  deposit  occurs,  causing  ill-smelling  odors  and  in  other 
ways  affecting  the  quality  of  the  water  for  certain  purposes. 

Our  engineer  recommends  that  action  be  taken  with  reference 
to  this  discharge  of  fibre  from  your  mill  and  suggests  that  you  be 
communicated  with  at  once  with  a  view  of  securing  your  co-opera- 
tion in  the  matter  of  keeping  such  fibre  out  of  the  stream  by  a 
series  of  adequate  screens.  I  am,  therefore,  communicating  with 
you  that  you  may  have  opportunity  to  take  proper  steps  along  this 
line  before  any  further  action  on  the  part  of  the  Department,  and 
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I  would  be  pleased  to  have  you  advise  me  at  once  as  to  what  relief 
on  the  part  of  your  company  the  Department  may  look  for. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  K  Y.^  September  20,  1907. 
International  Paper  Company,  Pierce fieldj  N.  Y.: 

Dear  Sirs  : —  I  wish  to  bring  to  your  attention  the  insanitary 
conditions  existing  in  the  Piercefield  water  supply.  The  village 
of  Tupper  Lake  discharges  sewage  from  its  sewer  system  into 
Raquette  pond,  a  small  shallow  pond  emptying  into  the  Raquetto 
river  and  so  directly  contaminating  the  water  of  Piercefield.  I 
have  been  informed  that  typhoid  fever  has  been  almost  continually 
prevalent  in  the  village  and  that  during  last  winter  the  number  of 
deaths  was  so  great  as  to  assume  the  proportions  of  an  epidemic. 
As  the  population  consists  largely  of  employees  of  your  company,  I 
wish  to  call  your  attention  to  the  pollution  of  the  water  supply 
furnished  your  employees,  and  would  respectfully  advise  you  that 
in  the  interest  of  the  efficiencv  and  security  of  your  workmen  the 
question  should  be  taken  up  of  furnishing  an  upland  water  supply. 

The  matter  of  the  pollution  bv  the  village  of  Tupper  Lake  will 
be  the  subject  of  further  investigation  by  this  Department. 

I  would  be  pleased  to  hear  further  with  reference  to  this  matter 
at  your  convenience. 

Very  respectfully, 

ET^GENE  II.  PORTER, 

Commissioner  of  Health 


Piercefield,  N.  Y.,  Srptember  21,  1907. 

Mr.  Eugene  II.  Porter,  Commissioner  of  Health,  Albany,  N.  T.: 

Dear  Sir: — Your  !\vo  favors  of  So])tenilM*r  20th  are  at  hand' 
and  contents  carefully  uoIcmI,  and  I  have  referred  them  both  to  our 
New  York  office. 
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I  will,  however,  say  that  this  company  is  taking  immediate 
steps  to  supply  the  village  with  suitable  drinking  water. 

In  relation  to  the  pollution  of  the  Raquette  river;  we  do  as 
little  as  possible  of  this  with  the  conveniences  at  hand,  but  we  are 
also  taking  steps  to  save  a  large  proportion  of  this  fibre  which  now 
runs  into  the  river,  and  which  causes  a  great  deal  of  loss. 

You  can  assure  the  Governor  that  we  shall  do  everything  pos- 
sible to  bring  this  matter  to  a  minimum. 

Yours  very  truly, 

INTERNATIONAL  PAPER  CO., 
Eugene  I.  Daniell, 

Superintendent 


New  York,  September  26,  1907. 

Eugene  H.   Portp:r,   .M.D.,   Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sir: — Your  two  favors  of  September  20th  addressed  to 
our  mill  at  Piercefield  have  been  forwarded  to  us. 

In  one  you  take  up  the  matter  of  the  supply  of  water  to  our  em- 
ployees. You  will  perhaps  remember  that  it  was  at  our  initiative 
that  your  Department  made  a  careful  examination  of  the  condition 
at  that  mill  relating  to  the  supply  of  drinking  water.  Since  re- 
ceiving your  report  we  have  been  trying  to  find  a  suitable  source 
of  supply  of  drinking  water  and  now  have  under  consideration 
the  building  of  a  small  reservoir  on  one  of  the  streams  in  the 
neighborhood,  and  if  it  is  concluded  this  will  provide  an  adequate 
supply  the  work  will  be  undertaken  immediately.  As  I  under- 
stand it,  the  use  of  the  river  water  even  if  steps  were  taken  to  pre- 
vent pollution  and  even  if  the  water  was  filtered  would  not  be 
wholly  without  objection. 

We  are  very  anxious  to  correct  the  condition  and  assure  you  that 
wo  will  do  so  as  early  as  possible. 

In  regard  to  the  matter  of  mill  waste  referred  to  in  your  other 
letter,  as  our  superintendent  has  written  you  we  have  every  in- 
(u^ntivo  to  minimize  the  discharge  of  fibre  into  the  river,  and  while 
wo  do  not  admit  or  believe  that  there  is  any  discharge  of  waste 
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material  that  is  detrimental  to  health  or  in  any  way  constitutes  a 
public  nuisance  we  intend  as  stated  to  minimize  such  discharge. 

We  have  spent  a  great  deal  of  money  in  experimenting  and  as- 
sure you  that  the  problem  presents  almost  insuperable  difficulties. 

Yours  very  truly, 

CHESTER  W.  LYMAN, 

Manager 


HORNELL 

Albany,  N.  Y.,  July  9,  1907. 

Hon.   Eugene  H.   Portee,   Commissioner  of  Health,  Alhamy, 
N.  Y.: 

Dear  Sir: — Inclosed  please  find  a  letter  from  Mr.  Leon  L. 
Hough,  of  Canisteo,  N.  Y.,  inclosing  charges  of  the  pollution  of 
the  Canisteo  river.  I  am  directed  to  refer  the  matter  to  your  De- 
partment for  suitable  action. 

Very  truly  yours, 

ROBERT  H.  FULLER, 
Secretary  to  the  Oovemor 


Albany,  K  Y.,  August  10, 1907. 
Hon.  Richard  M.  Prangen,  Mayor,  Hornell,  N.  Y.: 

Dear  Sir  : —  I  inclose  herewith  a  report  made  to  me  by  our 
engineer  on  the  conditions  existing  in  the  Canisteo  river  below 
Homell,  due,  as  he  believes,  to  the  discharge  into  the  river  of  the 
domestic  sewage  of  Homell  and  to  certain  trade  wastes  from 
factories. 

I  desire  to  call  your  attention  to  the  recommendations  of  his 
report,  and  to  point  out  to  you  that,  under  the  conditions,  the  dis- 
charge of  the  Homell  sewage  into  the  river  is  illegal  through  no 
report  having  been  filed,  and  that  the  city  is  liable  to  the  penalty 
prescribed  for  such  offenses,  viz.,  $500,  and  a  penalty  of  $50  per 
day  for  each  day  the  discharge  is  continued. 
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I  believe  that  under  the  circumstances  the  city  should  at  once 
notify  the  Merrill  Silk  Company  and  the  Prindle  Tannery  that 
their  wastes  must  be  i)urified  bc^fore  being  discharged  into  the  city 
sewers,  or  else  lose  the  privilege  of  such  connection. 

The  matter  of  the  discharge  of  the  Huguet  Silk  Company  and 
the  Kayser  Silk  Company,  I  have  taken  up  with  these  companies 
individually. 

I  also  wish  to  call  your  attention  to  the  recommendation  that 
no  connections  bo  allowed  or  that  all  connections  heretofore  made 
be  discontinued  with  the  stone  drains  since  such  a  use  of  these 
drains  is  illegal  and  makes  the  city  liable  for  the  penalty  above 
mentioned  for  each  of  such  drains. 

I  further  advise  you  that  this  Department  will  require  from 
you  within  one  year  plans  for  a  sedimentation  tank  for  the  city 
sewers  by  which  the  solid  organic  wastes  may  be  retained. 

Trusting  that  you  may  be  able  to  take  up  this  matter  at  once,  I 
am 

Yours  resj^eetfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  August  7,  1907. 

Eugene    H.    Poeter,    M.D.,    State    Commissioner    of    Health, 
Albany,  N.  Y.: 

Dear  Sir: — In  accordance  with  vour  instructions  and  on  ac- 
count  of  a  commimication  from  the  Executive  Chamber  of  the 
State  of  New  York,  referring  to  you  a  certain  complaint  of  Mr. 
L.  L.  Hough,  of  Canisteo,  N.  Y.,  I  visited  the  city  of  Homell  and 
the  village  of  Canisteo  on  July  28d  and  inspected  the  conditions 
complained  of. 

The  complaint  referred  to  alleges  that  the  silk  mills  of  Hornell 
discharge  dyestuflFs  into  the  river,  causing  the  water  to  become 
inky  black  and  the  poison  of  the  dye  killing  the  fish  in  large 
numbers. 

I  find  that  the  citv  of  Hornell,  situate<l  on  the  Canisteo  river 
in  the  county  of  Steuben,  has  a  population  of  13,259  by  the  State 
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census  of  1905.  The  village  of  Canisteo  is  on  the  same  river  and 
about  five  miles  down  stream. 

The  matter  is  not  new  and  has  been,  it  is  stated  by  the  com- 
plainant, referred  to  the  Forest,  Fish  and  Game  Commission  with- 
out action  on  their  part  up  to  the  present.  The  matter  has  also 
been  before  this  Department,  hearings  having  been  held  by  O.  H. 
Landreth  for  the  Commissioner  in  the  fall  of  1906,  no  report, 
however,  having  been  made  by  him  of  his  findings  in  the  matter. 

The  river  rises  in  the  town  of  Birdsall  in  the  northeastern  comer 
of  Allegany  county,  and  flows  easterly  about  ten  miles  to  the  village 
of  Arkport,  thence  southeasterly  to  Hornell,  a  total  distance  of 
fifteen  miles.  The  country  drained  is  very  hilly,  the  tributaries 
being  torrential  and  the  average  slope  of  the  river  from  Arkport 
to  Hornell  is  ten  feet  per  mile  while  from  Hornell  to  Canisteo  is 
but  two  feet  per  mile. 

The  principal  tributary  is  the  Caneadea  creek  which  empties 
within  the  city  of  Hornell.  Bennett  creek  at  Canisteo,  Big  creek, 
Honey  run,  Crosby  creek  and  Purdy  creek  are  other  tributaries. 
The  watershed  area  just  above  the  village  of  Canisteo,  not  includ- 
ing Bennett  creek,  is  about  210  miles  according  to  Rafter;  171 
miles  according  to  Whipple ;  and  no  gaugings  are  accessible  as  to 
the  stream  flow.  The  maximum  or  flood  flows  of  such  a  stream  are 
large,  probably  40  cubic  feet  per  second  per  square  mile  and  the 
minimum  flow  is  probably  0.1  cubic  feet  per  second  pQr  square 
mile  for  protracted  periods  of  the  summer  months.  Judging  by 
gaugings  made  on  the  neighboring  watershed  of  the  Genesee,  there 
are  probably  days  when  the  flow  is  only  half  the  amount  or  .06 
cubic  feet  per  second  per  square  mile.  It  is  probable,  therefore, 
that  the  maximum  flow  is  about  8,000  cubic  feet  per  second  with 
occasional  floods  of  1G,000  cubic  feet  per  second  and  that  the 
minimum  summer  flow  is  twenty  cubic  feet  per  second  and  that 
this  occasionally  decreases  to  ten  cubic  feet  per  second  for  several 
days. 

The  character  of  the  stream  l)(4we(»n  Hornell  and  Canisteo  is 
that  of  an  alluvial  stream,  very  tortuous,  winding  through  a  valley 
of  from  1,000  to  4,000  foot  in  widtli,  the  stream  itself  being  gen- 
erally shallow  with  occasional  pools  l)etween  riffles,  the  water  sur- 
face being  about  fifty  feet  in  width.     The  ordinary  channel,  on 


524  TwENTY-Eionxii  Annual  Repobt  of  thb 

account  of  the  diminished  slope  between  Ilomell  and  Canisteo 
and  on  account  of  the  tortuous  direction  of  the  stream,  is  not  large 
enough  for  the  flood  flows  which  more  than  All  the  banks,  escap- 
ing onto  the  bottom  lande  and  depositing  more  or  less  sediment 
thereon. 

The  chief  complaint,  on  account  of  which  the  hearings  of  1905 
were  held,  was  that  garbage  from  the  city's  dump  was  picked  up 
by  these  floods  (claimed  to  occur  three  to  five  times  a  year)  and 
deposited  generally  above  and  in  certain  parts  of  the  village  of 
Canisteo.  At  present,  however,  the  dumping  ground  is  carefully 
looked  after,  the  garbage  being  burned  or  buried  so  that  this  source 
of  complaint  no  longer  exists. 

The  present  complaint,  therefore,  is  not  on  account  of  the 
flooding  but  on  account  of  the  character  of  the  water  in  the  stream 
alleged  to  be  fouled  by  the  sewage  of  Homell  and  particularly  by 
the  manufacturing  wastes  discharged  therein.  Under  date  of  No- 
vember 27,  1891,  Mr.  Carroll  Phillips  Bassett,  engineer  of  New- 
ark, N.  J.,  submitted  to  the  sewer  commissioners  of  the  city  of 
Homell  plans  and  profiles  of  a  complete  sewer  system  and  the 
construction  of  the  system  was  commenced  in  1892.  On  account 
of  difficulties  met  in  the  construction,  the  city  was  in  litigation 
with  the  contractors  for  a  period  of  about  four  years.  The  origi- 
nal contractors  being  forced  into  bankruptcy  and  the  sewer  line 
itself  being  imperfectly  constructed  the  bondsmen  were  obliged  to 
expend  large  sums'  of  money  on  repairs.  It  was,  therefore,  not 
until  1896  that  the  sewers  were  formally  accepted  by  the  city  and 
house  connections  authorized. 

Owdng  to  the  faulty  construction,  there  is  a  large  amount  of 
ground  water  flowing  in  the  sewers,  making  the  sewage  very  dilute. 
The  population  tributary  to  the  sewers  is  estimated  at  about  6,000, 
although  it  is  probable  that  with  a  population  of  13,259  this  num- 
ber will  continually  increase. 

There  are  in  the  city  several  manufacturing  plants  which  dis- 
charge wastes  into  the  river,  viz.,  the  Merrill  Silk  Company, 
comer  Grand  and  Pleasant  streets;  the  Huguet  Silk  Company, 
near  the  comer  of  Thacher  and  Steuben  streets ;  the  Steuben  Silk 
Mill  Company,  at  the  head  of  ^lain  street;  and  the  Prindle  Tan- 
nery,  comer   of   Canisteo   and   Spruce   streets.      Of  these,   the 
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Steuben  mill  does  no  dyeing,  the  Merrill  Company  and  the  Prin- 
dle  Tannery  being  the  factories  which  contribute  pollution  to  the 
river.  Of  these,  the  Merrill  Company  discharges  into  the  main 
city  sewers,  the  Huguet  mill  has  a  private  line  to  the  river  just 
outside  the  city  limits,  and  the  tannery  discharges  into  a  separate 
line  of  sewers  emptying  into  the  river  at  the  foot  of  Delaware 
avenue. 

The  effect  of  the  above  discharge  on  the  river  is  very  evident, 
the  color  of  the  sewage  being  black  or  dark  purple  at  times,  chang- 
ing to  a  lighter  color  at  certain  times  of  the  day  and  then  to  the 
dark  color  again.  The  water  is  turbid,  carrying  through  the  day 
about  ten  times  as  much  material  as  at  night.  There  was  a  very 
perceptible  odor  to  the  stream,  suggesting  sewage  contamination. 
Assuming  a  minimum  flow  of  twenty  cubic  feet  per  second  as  in- 
dicated above,  the  stream  should  be  able  to  assimilate  without  the 
production  of  any  nuisance  sewage  at  the  rate  of  five  cubic  feet 
per  second  for  each  1,000  population  contributing  —  or  a  total 
population  of  4,000  persons.  If  the  actual  population  is  8,000, 
with  the  probability  of  the  number  gradually  increasing  to  9,000 
or  10,000,  the  nuisance  now  existing  in  the  stream  is  readily  ac- 
counted for.  And  if  to  the  domestic  sewage  is  added  the  dyestuffs 
and  tannery  wa.stes,  the  ground  for  the  complaint  is  evidently  wdl 
taken. 

The  plans  for  the  sewer  system  of  Homell  do  not  appear  to  have 
been  approved  by  this  Department  and  the  city  has  not  yet  filed 
plans  as  required  under  the  law  of  1903. 

I  recommend,  therefore, 

1.  That  an  order  be  issued  requiring  the  city  of  Homell  to  di«- 
continue  the  connections  of  the  Merrill  Silk  Company  and  of  the 
Prindle  Tannery,  unless  the  wastes  of  those  mills  be  first  purified 
and  that  the  latter  be  ordered  to  discontinue  the  discharge  of  any 
wastes  di recti V  into  the  river. 

2.  That  the  Huguet  Silk  Company  be  required  to  construct  a 
sedimentation  tank  on  the  line  of  their  private  sewer. 

3.  That  the  Kayser  Silk  Company  be  required  to  remove  their 
private  sewer  from  the  river  and  connect  with  the  city  sewer  or 
provide  proper  purification. 

4.  That  the  city  disconnect  all  house  connections  now  made  with 
the  stone  drains. 
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5.  That  the  city  submit  plans  within  one  year  for  a  sedimenta- 
tion tank  by  which  the  solid  wastes  may  be  removed  from  the 
stream. 

Respectfully  submitted, 

H.  K  OGDEN, 
Assistant  Sanitary  Engineer 


IIoBNELL,  N.  Y.,  August  14,  1907. 

Eugene   H.   Porter,   Al.!).,   Commissioner  of  Health,  Albany, 
N.Y.: 

Dear  Sir: — Your  communication  of  the  10th,  together  with 
the  recommendations  of  your  Mr.  Ogden,  with  regard  to  the 
sewerage  system  of  the  city  of  Iloniell,  have  been  duly  received 
by  me,  and  the  board  of  health  and  board  of  public  works  have 
taken  immediate  action  on  same,  that  we  may  correct  any  un- 
healthy conditions  existing  in  our  community. 

Very  truly  yours, 

R.  M.  PRANGEN, 

Mayor 


Albany,  N.  Y.,  August  10,  1907. 
Huguet  Silk  Co.,  Horncll,  N,  Y.: 

Dear  Sirs: — I  dosiie  to  call  your  attention  to  the  provisions 
of  section  77  of  the  Public  Healtli  Law  by  which  any  shop, 
factory,  mill  or  industrial  establishment  is  prohibited  from  dis- 
charging refuse  or  waste  matter  into  the  waters  of  the  State  or 
from  discharging  sewage  or  any  decomposable  or  putresciblc 
matter  into  the  waters  of  the  State  Avithout  a  permit  from  the 
Commissioner  of  Health,  and  to  section  70d  by  which  the  penalty 
for  such  discharge  is  fixed  at  $100,  with  a  further  penalty  of  $10 
per  day  for  each  day  the  offense  is  maintained. 

I  inclose  blank  application  form  fdr  the  permit  but  advise  you 
that  the  permit  will  be  granted  only  with  the  express  condition 
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• 

that  your  company  construct  a  sedimentation  tank  of  proper  size 
whereby  the  ;solid  wastes  may  be  retained  before  discharge  into 
the  river. 

Respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


HoBNELL,  N.  Y.,  August  14,  1907. 
The  SUitc  Department  of  Health,  AUxmy,  N.  Y.: 

Gentlemen  : — Wo  are  in  receipt  of  your  letter  of  August  10th, 
also  blank  application  form  for  j)ennit  for  discharging  sewerage 
into  the  waters  in  the  Canisteo  river,  which  we  filled  and  are  re- 
turning you  inclosed. 

We  have  taken  up  the  matter  of  the  sedimentation  tank  with  the 
town  board  of  health,  and  will  have  it  constructed  with  the 
shortest  delay  possible  according  to  their  instructions. 

Hoping  that  this  will  be  satisfactory,  wo  remain, 

Yours  very  truly, 

HrGUET  STLK  COMPANY, 
E.  J.  Guttinoeb, 

Superintendent 


Albaxy,  N.  Y.,  Aii/just  10,  1907. 
IvAYSEB  Silk  Co.,  Honicll,  N.  Y.: 

Deab  Sibs: — T  desire  to  call  your  attention  to  section  75  of 
the  Public  Ileal rli  Law,  wlileh  prohibits  the  discharge  of  any 
sewage  or  auv  deroviposable  or  putrescible  matter  of  any  kind 
into  the  waters  of  the  State  without  the  express  permission  of 
the  Commissioner  of  Health,  and  to  section  70d  by  which  the 
penalty  for  such  discharge*  is  fixe<l  at  $100,  with  a  further  penalty 
of  $10  per  day  for  each  day  the  offense  is  maintained. 

I  inclose  blank  form  of  aj)plieation  but  have  to  advise  you 
that  the  permit  will  l)e  granted  only  ^vith  the  express  condition 
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that  your  company  construct  a  sedimentation  tank  of  proper  size 
on  the  line  of  your  sewer  whereby  the  solid  organic  wastes  may 
be  retained  before  the  discharge  takes  place.  Should  you  be  able 
1 3  connect  with  the  city  sewer  system,  no  permit  will  be  required. 

KespectfuUy  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


HoBNELL,  X.  Y.,  September  9,  1907. 
Eugene  II.  Porter,  M.  D.,  Albany,  ^.  Y.: 

Dear  Sir: — We  have  yours  of  August  10th  in  regard  to  our 
sewer.  The  n  ason  that  we  have  delayed  so  long  in  answering 
is  that  we  have  been  shut  down  for  about  three  weeks  and  every- 
thing was  dropped  for  the  time.  In  answer  to  yours  will  say 
that  we  will  give  the  matter  immediate  attention  and  find  out 
which  is  our  best  way,  to  connect  with  the  city  sewer  or  build  a 
catch  basin  in  our  sewer  and  continue  using  it.  If  we  conclude 
to  build  a  catch  basin,  we  will  fill  out  the  application  and  forward 
to  the  State  Department  of  Health. 

Yours  truly, 

JULH'S  KAYSER  &  CO. 


Albany,  X.  Y.,  September  21,  1907. 
Hon.  Richard  M.  Prangex,  Mayor  of  Ilornell,  Homell,  N.  Y,: 

Dear  Sir: — Some  time  ago  1  received  a  communication  from 
Mr.  Parsons,  the  city  attorney,  in  which  he  stated  that  at  your 
request  he  was  communicating  with  me. 

He  advised  me  that  upon  receipt  of  the  recommendations  of 
this  Department  with  reference  to  the  disposal  of  the  sewage  of 
the  city  of  Hornell  the  board  of  health  took  immediate  action  com- 
pelling the  discontinuance  of  the  use  of  storm  sewers  for  sanitary 
sewers  and  the  board  of  public  works  have  taken  the  subject  of 
the  purification  of  the  trade  wastes  up  with  the  factories  and  the 
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lecommendations  of  the  Department  would  be  carried  out  at  the 
earliest  possible  time. 

I  am  recently  in  receipt  of  further  complaints  regarding  the 
conditions  there  and  would  like  very  much  to  know  what  progress 
has  been  made.  Unless  some  steps  have  been  taken  by  the  mills 
w  hich  are  discharging  their  wastes  into  the  Canisteo  river,  which 
will  lead  to  immediate  discontinuance  of  this  practice,  I  feel 
that  under  the  circumstances  the  Department  will  be  forced  to 
bring  immediate  action  against  them.  Will  you,  therefore,  kindlj 
advise  me  what  steps  have  been  taken  by  these  various  mills  and 
whether  any  plans  have  been  prepared  or  any  work  begun  which 
will  result  in  taking  those  wastes  out  of  the  stream. 

Very  respectfully, 

EUGENE  n.  PORTER, 

Commissioner  of  Health 


IIoBNELL,  X.  Y.,  September  24,  1907. 

EroKNE  II.   PoKTEE,   IM.D.,   Commissiotier  of  Health,  Albany, 
N.  Y.: 

Dear  Sie: — Your  communication  of  September  21st  is  duly 
received,  and  I  beg  to  advise  you  that  we  are  carrying  out  the 
recommendations  of  your  Department  in  the  most  practical  man- 
ner and  Avith  as  little  delay  as  possible  considering  the  conditions. 

I  beg  further  to  state  that  of  the  recommendations  by  your 
Mr.  Ogden: 

First,  with  regard  to  the  Merrill  Silk  Company  plant.  This 
plant  was  closed  down  from  al>out  the  15t.h  of  August  to  September 
5th,  and  it  was  impossible  for  th(»  ^lerrill  people  to  get  such 
samples  of  the  discharge  from  their  dyehouse  as  was  necessary 
to  be  analyzed  until  after  they  had  started  up  on  September  5th. 
They  immofliately  had  samples  of  this  sewage  from  their  dye 
plant  sent  to  Pittsburg  and  BuflFalo,  and  are  expecting  every  day 
to  be  able  to  establish  a  purification  system  in  connection  with 
their  plant,  which  will  purify  the  sewage  from  their  dye  plant 
and  will  be  satisfactory  to  your  Department. 
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The  Prindle  Tannery  has  closed  down  and  gone  out  of  busi- 
ness, therefore  there  is  no  waste  from  this  plant  emptying  into 
the  Canisteo  river.  The  few  sanitary  sewer  connections,  which 
seem  to  have  been  made  some  years  ago  with  the  storm  sewers, 
are  now  being  cut  out  and  connections  being  made  with  the  san- 
itary sewer. 

The  other  recommendation  by  your  Mr.  Ogden,  that  the  city 
of  Homell  shall  submit  plans  within  one  year  for  a  sedimenta- 
tion tank,  by  which  the  solid  wastes  may  be  removed  from  the 
stream,  will  have  the  attention  of  our  superintendent  of  public 
works  in  due  time. 

I  beg  further  to  state  that  the  Merrill  Silk  Company  expect  to 
have  their  reports  from  Pittsburg  and  Buffalo  not  later  than 
October  2d,  and  we  would  request,  if  you  can  so  arrange,  that 
you  will  send  your  Mr.  Ogden  here  to  go  over  this  matter  again 
with  them,  that  when  they  have  completed  their  purification 
system  it  will  receive  the  approval  of  your  Department. 

Awaiting  your  further  instructions,  I  am, 

Most  respectfully, 

E.  M.  PRANGEN, 

Mayoi 


Albany,  N.  Y.,  December  10,  1907. 
ilrs.  Jane  A.  Macdoigall,  34  Cenier  street,  Homell,  N.  Y.: 

Deab  Madam  : —  I  desire  to  call  your  attention  to  the  provision 
of  section  77  of  the  Public  Health  Law,  by  which  the  discharge 
of  any  sewage  or  any  decomposable  iiiatt(»r  of  any  kind  into  the 
waters  of  the  State  without  the  express  ]x^rmission  of  the  Com- 
missioner of  Health  is  prohibited.  Also  to  section  79d  by  which 
the  penalty  for  such  discharge  is  fixed  at  $100,  with  a  further 
penalty  of  $10  per  day  for  each  day  the  offense  is  maintained. 

I  am  advised  by  our  inspector,  who  has  recently  visited 
Homell,  that  the  so-called  MacDougall  sewer  continuously  dis- 
charges raw  sewage  into  the  Canisteo  river,  and  that  the  owners 
of  the  sewer  are,  therefore,  guilty  of  a  violation  of  the  law  just  re- 
ferred to,  and  are  liable  for  the  penalty  prescribed. 

I  am  taking  up  the  matter  of  the  treatment  of  the  sewage  of 
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Homell  with  the  mayor  and  other  officials  of  the  city,  and  ad- 
vise you  that  hereafter  private  oonections  will  not  be  allowed  in- 
dependently of  the  city  system. 

You  are  hereby  required,  therefore,  to  comply  with  the  pro- 
visions of  the  law  and  discontinue  the  use  of  this  sewer  for  house 
sewage,  and  in  particular  to  disconnect  all  houses  now  connected 
and  discharging  in  defiance  of  the  law. 

I  shall  regret  the  necessity  of  being  obliged  to  take  further 
action  in  this  matter,  but,  mileas  it  receives  your  prompt  at- 
tention, I  shall  feel  it  my  duty  to  proceed. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


On  November  30th  a  conference  was  held  between  Special  As- 
sistant Engineer  Ogden  of  this  Department  and  flavor  Prangen, 
City  Attorney  Parsons  and  City  Engineer  Leach  representing 
the  city  of  Homell  and  Mr.  Merrill  of  the  ^fcrrill  Silk  Company. 

Earnest  efforts  are  evidently  being  made  by  the  city  authorities 
and  the  manufacturers  to  remove  the  pollution  from  the  Canisteo 
river. 


HUDSON  RIVER 

Pollution  of  Ice  Fields 

Reports  on  the  Pollution  and  Self -Purification  of  Ice 

Albany,  N.  Y.,  February  20,  1907. 

Ei'GKNK    II.    PouTKK,    il.D.,    Stale    Commissio-ner    of   Health, 
Albany,  N.  Y.: 

Dear  Sie: —  In  nsponsf  to  your  requc^st,  1  beg  to  submit  here- 
with a  statement  of  the  information  which  I  liave  regarding  the 
transmission  of  disease  bv  infected  ice.  This  information  I  have 
summarizc*d  in  the  fonu  of  a  s(»t  of  notes  which  represents,  as 
far  as  I  know,  the  best  infonnation  available  upon  this  question. 

The  authorities  are  quoted  in  each  ease  and  supplementing 
these  notes  are  my  conclusions  and  recommendations  with  respect 
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to  what  action,  if  any,  should  be  taken  in  the  future  to  conserve 
the  ice  supplies  of  this  State. 

I.     Peincipal  Soueces  of  Ice  Infection 

1.  Polluted  rivers  and  other  polluted  bodies  of  water  from 
which  ice  is  taken. 

2.  Exposure  of  ice  to  contamination  during  harvesting. 

3.  Exposure  of  ice  to  contamination  during  distribution. 

(a)  Exposure  to  polluted  air. 

(b)  Handling  and  housing  of  ice  by  icemen. 

(c)  Depositing  ice  in  streets  or  on  sidewalks. 

(d)  Insufficient  rinsing  of  ice,   together  with  handling, 

just  prior  to  placing  in  ice  coolers. 

IT.     Influences  Active  in  the  Purification  of  Natural  Ice 

Harvested  from  Polluted  Sources 

1.  The  effect  of  subsidence  and  oxidation  upon  suspended  mat- 
ters and  bacteria  in  bodies  of  flowing  water  is  in  general  to  re- 
move from  50  per  cent,  to  100  per  cent,  in  a  run  of  from  ten  to 
fifty  miles.  With  bodies  of  quiet  water  this  removal  is  much 
greater. 

See  Report  Massachusetts  State  Board  of  Health,  1890;  Re- 
port U.  S.  Geological  Survey,  W.  S.  &  I.  paper  186;  Boston 
Society  of  Arts,  vol.  XV,  No.  2  (fifteen  authorities  quoted). 

2.  The  effect  of  freezing  produces  a  phenomenon  equivalent 
to  filtration  by  which  there  is  eliminated  a  large  proportion  of 
the  suspended  matter,  chemical  constituents  and  bacteria  as  fol- 
lows: Of  the  chemical  compounds  about  25  per  cent,  are  elim- 
inated, ranging  from  7  per  cent,  to  40  per  cent,  according  to  the 
constituent.  Of  the  bacteria  about  90  per  cent,  are  eliminated 
according  to  different  conditions. 

See  Report  Massachusetts  State  Board  of  Health,  1889  & 
1900;  Memoirs  Academy  Arts  &  Sciences,  vol.  12,  No.  5,  1902 
(containing  bibliography  on  the  subject  and  citing  some  forty- 
seven  authorities). 

3.  The  effect  of  time  interval  between  season  of  harvesting 
and  season  of  distribution  of  ioe  to  consumers  results  in  death 
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of  bacteria  according  to  Whipple,  Jordan,  Fuller,  Sedgwick  and 
others  to  be  more  than  91)  per  cent,  in  from  thirty  to  sixty  days. 

See  lieport  of  Commission  of  Additional  Water  Supply  of 
jSTew  York  City,  1904;  Itoport  Massachusetts  State  Board  of 
Health,  1892 ;  paper  by  G.  C.  Whipple  in  Report  of  Annual  Con- 
ference of  Sanitary  Officers,  1905. 

4.  Etfect  of  freezing  temperature  (not  "freezing  filtration") 
is  to  destroy  bacterial  life,  and  especially  pathogenic  bacteria  ac- 
customed to  body  temperature,  in  proportion  to  the  time  of  ex- 
posure. In  general  this  destruction  is  about  50  per  cent,  in  one 
hour,  90  per  cent,  in  twenty-four  hours  and  99  per  cent,  or  ihore 
in  fourteen  days. 

See  Ilepoin;  Alassachusetts  State  Board  of  Health,  1890  and 
1900;  Sedgwick  and  Winslow  in  Memoirs  of  American  Academy 
of  Arts  and  Sciences,  vol.  12,  No.  5. 

A  numerical  illustration  of  the  effect  of  the  four  purifying 
influences  just  cited  may  be  had  by  assuming  a  river  polluted 
to  the  extent  of  one- third  to  one-half  of  its  volume  of  sewage  and 
that  ice  is  harvested  within  ten  miles  of  the  source  of  polluticm. 
Crude  sewage  will  average  2,000,000  to  3,000,000  bacteria  per 
cc 

If  then  we  state  say  1,000,000  bacteria  per  cc  (i.  e.,  water 
composed  of  one-third  to  one-half  sewage)  and  using  the  lower 
percentage's  cited  alwve,  for  conservativenees,  we  have  at  50  per 
cent,  removal,  according  to  (1)  a  residual  of  500,000  bacteria 
per  cc;  at  90  pcT  cent,  removal,  according  to  (2)  a  residual  of 
50,000  bacteria  per  cc;  at  99  per  cent,  removal,  according  to 
(3)  a  residual  of  500  bacteria  per  cc;  at  99  per  cent,  removal, 
according  to  (4)  a  residual  of  5  bacteria  per  cc. 

In  other  word-^,  within  two  months  we  would  expect  to  find  five 
bacteria  per  cc  of  the  1,000,000  bacteria  assumed  to  be  origi- 
nally present  in  the  ice. 

For  a  comparison  we  may  state  that  the  best  slow  sand  filters, 
operating  under  favorable  conditions,  remove  not  more  than  99 
per  cent,  of  the  bacteria  contained  in  the  raw  water.  Such  a  per^ 
rentage  of  removal,  if  applied  to  the  1,000,000  bacteria  assumed 
above,  will  give  a  residual  of  1,000  bacteria  as  against  five  bacteria 
found  in  the  ice. 
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III.     Infection  from  Autificial  Ice 

Owing  to  the  "  filtration  effect  of  freezing  "  the  process  of  man- 
ufacturing ice'  results  in  an  unequal  distribution  of  suspended 
matter,  chemicals  and  bacteria  are  concentrated  into  the  central 
core  of  the  ice  cake,  and  any  one  using  this  central  core  will  re- 
ceive a  stronger  dose  of  infection  that  may  be  present. 

Again,  owing  to  the  fact  that  artificial  ice  is  generally"  used 
very  soon  after  manufacture,  the  germicidal  effect  of  time  and 
freezing  does  not  exert  as  great  an  influence  as  it  does  with  nat- 
ural^ ice.  Therefore,  infection  from  artificial  ice,  imless  manu- 
factured from  absolutely  pure  water,  may  be  many  times  greater 
than  from  natural  ice. 

See  American  Academy  of  Science,  Memoirs,  vol.  12,  No.  5; 
Report  Massachusetts  State  Board  of  Health,  1900. 

IV.     Question  of  Investigation  and  Supervision  of  Ice 

Supplies 

In  regard  to  the  question  of  whether  steps  should  be  taken  to 
determine  the  quality  of  certain  ice  supplies  already  harvested 
this  winter  and  to  prevent  the  sale  of  any  food  to  be  contaminated 
and  whether  the  framing  of  rules  and  regulations  for  the  protec- 
tion of  ice  supplies  supplemented  by  systematic  inspection  would 
be  practicable,  and,  if  so,  whether  it  would  be  wise  to  inaugurate 
them,  I  beg  to  say : 

1.  That  whereas  ice  taken  from  polluted  sources  becomes  puri- 
fied to  a  comparatively  higli  degree  by  the  natural  process  of 
freezing  and  the  continued  exposure  of  contained  bacteria  to 
freezing  tcmix^raturc,  there  is  a  definite  proportion  of  the  original 
bacteria  that  remains  in  the  ice  in  general  proportion  to  the  de- 
gree of  the  original  pollution. 

2.  That  without  an  inspection  and  investigation  we  have  no 
conclusive  proof  that  ice  is  not  collected  from  fields  located  in 
too  close  proximity  to  sewer  outfalls  nor  that,  in  exceptional 
cases,  the  ice  is  not  seriously  or  even  dangerously  contaminated. 

3.  That  with  care  in  selecting  the  ice  fields  the  polluted  sec- 
tions of  rivers,  such  as  in  the  vicinity  of  sewer  outfalls,  could  be 
easily  avoided  and  the  original  pollution  be  reduced  to  a  mini- 
mum, if  not  practically  eliminated. 
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4.  That  a  code  of  rules,  involving  perhaps  the  issuing  of  per- 
mits which  would  allow  cutting  of  ice  only  within  certain  limit)} 
along  our  rivers,  supplemented  by  an  inspection,  either  directly 
through  inspectors  appointed  for  the  purpose  during  the  ice  sett- 
son,  or  indirectly  through  the  officers  of  local  boards  of  healthy 
and  further  supplemented  by  executive  authority  to  prosecute 
violations  of  such  rules,  I  consider  to  be  perfectly  practicable. 

In  view  of  the  foregoing,  then,  I  beg  to  conclude  that,  whereas 
the  removal  of  bacteria  from  ice  taken  from  polluted  sources  is 
by  natural  processes  almost  complete  and  the  danger  of  transmis- 
sion of  disease  from  ice  infection  very  small,  there  is  at  the  same 
time  a  small  margin  of  danger  of  infection  from  ice.  There  i« 
also  an  s&sthetic  objection  to  organic  and  other  filth  associated 
with  polluted  waters.  On  the  whole  it  would  seem  desirable  to 
have  such  rules  as  described  above  framed  for  the  protection  of 
our  ice  crops  against  these  dangers  and  filth,  and  I  consequently 
recommend  that  such  rules  and  regulations  be  prepared  and  put 
in  force,  providing  funds  for  adequate  inspection  of  violations  of 
such  rules  be  a])propriated  and  providing  full  authority  be 
granted  for  the  prosecution  of  any  such  violations. 

Very  respectfully, 

THEODORE  HORTON, 

ft 

Chief  Engineer 


Albany,  X.  Y.,  Fehrmry  18,  1907. 

Dr.  Ei.'GENE  II.  Porter,  titate  Commissioner  of  Health,  Albany, 
N.  Y.: 

Dear  Sib: —  In  response  to  your  request  for  information  con- 
cerning the  oflFect  of  freezing  on  typhoid  bacilli  and  concerning 
tlie  transmission  of  this  disease  by  means  of  ice  obtained  from 
polluted  water,  T  desire  to  make  the  following  statements  and 
references : 

Effect  of  Freezing  upon  Typhoid  Bacilli 

In  1887,  Dr.  T.  ^Mitchell  Prndden,  professor  of  pathology  and 
bacteriology  at  the  College  of  Physicians  and  Surgeons  of  New 
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York,  carried  on  a  series  of  experiments  in  connection  with  the 
ice  supply  of  the  city  of  New  York.  By  the  methods  of  testing 
which  he  used,  namely  to  freeze  small  amounts  of  water  contain- 
ing typhoid  bacilli,  he  found  that  the  latter  in  fair  numbers  were 
still  alive  after  103  days,  although  about  90  per  cent,  had  been 
killed  off  by  a  few  days'  freezing. 

This  work  was  quoted  extensively  and  was  taken  as  final  by 
many. 

Dr.  Prudden  also  made  an  exhaustive  study  of  the  quality  of 
the  ice  taken  from  the  Hudson  river  at  various  points  from  Troy 
to  Poughkeepsie.  He  showed  that  in  general  the  clear  trans- 
parent ice  from  these  locations  contained  relatively  but  few 
bacteria  at  most  points  south  of  Castleton  and  that  even  between 
Castleton  and  Albany  the  number  of  bacteria  numbers  are  not 
relatively  excessive. 

He  bases  his  argument  of  the  danger  from  this  ice,  not  upon 
the  actual  findings  of  sewage  bacteria  in  it  which  at  that  time 
(1887)  was  a  difiiciilt  matter,  but  upon  the  results  of  his  tests 
of  freezing  typhoid  bacilli  in  small  amounts  of  water  in  test  tubes. 

The  most  important  of  his  practical  conclusions,  therefore,  hinge 
upon  these  few  tests,  and  if  these  results  have  not  stood  the  test 
of  subsequent  work  his  conclusions,  fair  and  impartial  as  they 
wore  and  on  the  whole  not  severely  condemnatory  of  Hudson 
river  ice,  must  likewise  be  subject  to  revision. 

Thus  Dr.  W.  H.  Park,  Director  of  the  Research  Laboratory  of 
the  New  York  City  Health  Department,  repeated  Dr.  Prudden's 
work  and  obtained  results  showing  that  while  the  same  proper^ 
tions  of  typhoid  bacilli  were  killed  in  the  first  few  days  of  freez- 
ing, as  Dr.  Prudden  had  found,  the  rate  of  decrease  thereafter 
which  he  observed  was  much  greater  than  that  which  Dr.  Prud- 
den obtained.  At  the  end  of  three  weeks  less  than  1  per  cent,  of 
those  in  the  water  when  first  frozen  remained.  Both  Prudden 
and  Park  showed  that  repeated  freezing  and  thawing  had  a  far 
greater  killing  effect  on  the  typhoid  bacilli  and  but  very  few  re- 
mained alive  after  a  few  days  of  such  treatment. 

Zeit  repeated  Pnidden's  experiment  imitating  his  methods  and 
conditions  and  found  that  the  typhoid  bacilli  were  completely 
killed  by  freezing  in  twenty-four  hours. 
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Clark  and  Gage,  of  the  Laboratory  of  the  Massachusetts  State 
Board  of  Health,  experimented  with  larger  volumes  of  water  and 
eewage  in  tanks  and  also  examined  ice  taken  from  the  Merrimflo 
river  and  from  other  polluted  sources. 

They  found  in  the  tank  experiments  that  from  95  to  99  per 
cent,  of  all  the  bacteria  in  the  water,  whether  it  was  relatively 
pure  or  was  virtually  sewage,  were  removed  by  the  freezing. 

Their  exanunations  of  Merrimac  river  ice  gave  such  valuable 
results  that  I  will  quote  from  Clark's  article  on  the  subject.  I 
might  say,  however,  that  the  Merrimac  river  is  grossly  polluted. 
It  is  considered  by  those  familiar  with  water  purification  prob- 
lems that  the  Hudson  river  at  Albany  is  far  less  polluted  than  is 
the  Merrimac  at  Lawrence  where  these  experiments  and  tests 
were  made. 

"  In  these  first  experiments  we  used  a  polluted  river  water  and 
also  sewage,  and  found,  as  was  expected,  that,  while  when  freez- 
ing all  the  water  a  very  large  proportion  of  the  bacteria  in  the 
water  frozen  were  killed  in  the  process  of  freezing,  still  a  very 
large  number  were  left  in  the  ice  and  lived  for  a  number  of 
weeks.  Other  experiments  made  in  that  winter  showed  what  is, 
of  course,  well  kno^^^l  that,  when  ice  is  formed  naturally  —  that 
is,  in  the  usual  manner  on  the  surface  of  a  cx)nsiderable  body  of 
water  —  mo:5t  of  the  bacteria  are  expelled  from  the  water  frozen 
and  remain  in  the  water  below  the  ice,  and  but  a  comparatively 
small  number  are  retained  in  the  ice.  For  instance,  two  of  the 
experiments  that  were  made  were  as  follows : 

"  Merrimac  river  water,  containing  7,100  bacteria  per  cubic 
centimeter  and  17  B.  coH  per  cubic  centimeter,  was  frozen  and 
the  ice  formed  contained  about  5  per  cent,  of  the  total  number  of 
l'»acteria  in  this  water,  and  no  colonies  of  the  colon  bacillus  could 
bo  found.  Sewage  containing  500,000  bacteria  per  cubic  centi- 
meter and  4,100  B.  coH  per  cubic  centimeter  was  likewise  frozen, 
and  the  ice  formed  from  this  sewage  contained  about  1  per  cent. 
of  the  bacteria  of  the  sewage,  but  no  colonies  of  the  colon  bacillus 
could  be  found.  In  the-^e  experiments  the  liquids  were  frozen  in 
lanks  containing  only  a  plifrht  depth  of  water  below  the  ice  formed. 

"During  the  winter  of  1000-1901  the  investigation  was  con- 
tinued {ind  very  many  experiments  were  made,  in  which  volumes 
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of  water  of  varying  degrees  of  purity  were  exposed  in  tanks  six 
feet  deep  and  twenty-eight  inches  in  diameter,  and  the  ice  formed 
upon  these  tanks  carefully  examined.  In  all  of  this  experimental 
work  it  was  found  that  from  95  to  99  per  cent,  of  the  total  num- 
ber of  bacteria  in  the  waters  experimented  with  were  eliminated 
from  the  water  during  freezing  or  killed  before  the  examination 
of  the  sample,  and  that,  whenever  a  water  not  more  polluted  than 
the  Merrimac  river  water  at  Lawrence,  into  which,  however,  the 
unpurified  sewage  of  a  number  of  cities  flows,  was  frozen  in  these 
tanks,  every  colon  bacillus  was,  judging  from  our  examinations, 
killed  or  excluded  from  the  ice  formed. 

"  Besides  these  experiments  in  the  tanks,  a  number  of  samples 
of  ice  for  chemical  and  bacterial  examinations  were  taken  as  it 
formed  upon  running  water  such  as  the  polluted  Merrimac  river, 
and  from  still  water,  also  polluted  to  a  greater  or  less  extent; 
samples  of  water  being  collected  also,  wherever  samples  of  ice 
were  collected.  Twice  during  the  winter  a  series  of  samples  of 
ice  and  water  was  collected  from  the  river  at  diflFerent  points 
above  Lawrence  and  between  Lawrence  and  Lowell,  and  examined 
both  chemically  and  bacterially ;  these  samples  being  collected  at 
distances  varying  from  three  to  eight  and  one-half  miles  below 
the  outlets  of  the  sewers  of  Lowell  —  Lowell  being  a  city  of 
90,000  inhabitants  and  emptying  all  of  its  sewage  into  this  river. 
Examination  of  all  of  these  ice  samples  showed  that,  while  the 
average  number  of  bacteria  in  the  river  water,  collected  at  the 
same  locations  from  which  onr  ice  samples  were  taken,  was  4,100 
per  cubic  centimeter,  the  average  nnralber  of  bacteria  in  the  ice 
was  nine  per  cubic  centimeter,  showing  an  elimination  of  99.78 
per  cent.  The  average  number  of  B.  coli  in  the  river  water  was 
120  per  cubic  centimeter,  and  this  germ  was  not  found  in  any  of 
the  ice  samples  examined.  That  is  to  say,  the  number  of  bacteria 
found  in  the  ice  formed  upon  the  river  was  le^«^s  than  the  num- 
ber in  the  ice  formed  from  the  same  river  water  in  our  experi- 
mental tanks.  The  river  ice,  however,  had  been  formed  for  a 
number  of  weeks  before  collection  and  examination,  while  the 
tank  ice  was  examined  within  a  few  hours  of  forming.  This 
probably  accounts  for  whatever  difference  there  was  in  number 
of  bacteria  found,  as  the  river  ice  had  probably  been  formed  long 
enough  for  many  bacteria,  at  first  retained  in  it,  to  die.  * 
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"  On  the  whole,  it  is  evident  that  the  conditions  surrounding 
water  when  it  freezes  are  very  important  factors  in  determining 
the  purity  of  the  ice  fonmed ;  but  it  must  be  said  that,  as  far  aa 
we  can  find,  there  is  only  one  known  case  on  record  where  it  is 
apparently  absolutely  assured  that  sickness  was  caused  by  pol- 
luted ice.  A  large  proportion  of  the  inhabitants  of  the  city  of 
Lawrence  are  supplied  with  ice  harvested  from  the  very  polluted 
Merrimac  river  water  and  yot,  since  the  construction  of  the  sand 
filter  by  the  city  several  years  ago  and  the  filtration  of  its  public 
water  supply,  the  typhoid  fever  rate  has  been  made  one  of  the 
lowest  in  the  State  of  Massachusetts;  and  it  must  also  be  said 
that  in  former  years,  before  the  construction  of  this  filter,  when 
epidemics  of  typhoid  fever  were  common  in  Lawrence,  these  epi- 
demics almost  invariably  occurred  in  the  winter  months,  rather 
than  in  th^  summer  months,  when  the  consumption  of  ice  is  the 
greatest" 

Dr.  B.  H.  Stone,  of  the  Vermont  State  Laboratory,  has  also 
shown  that  tjT)hoid  bacilli  are  killed  by  freezing  for  twelve  days 
and  that  the  largo  majority  of  them  are  killed  during  the  first 
twenty-four  or  thirty-six  hours  of  freezing. 

These  experiments  were  repeated  by  Dr.  J.  M.  Wheeler  in 
Dr.  Stone's  laboratory  and  similar  results  obtained.       He  also 

•  * 

tested  ice  obtained  from  Lake  Champlain  at  distances  from  the 
outlets  of  the  city  of  Burlington's  sewers  varying  from  thirty  feet 
to  several  hundred  feet.  Although  he  found  plenty  of  sewage 
bacteria  in  the  water  under  the  ice  none  were  found  in  any  of 
the  samples  of  ice  although  "  fecal  matter  was  present  in  both  the 
ice  and  the  water  under  the  ice." 

Dr.  Wheeler's  conclusions  on  the  effect  of  freezing  in  the  puri- 
fication of  water  are  as  follows: 

1.  "In  the  process  of  freezing  there  is  a  great  reduction  of 
typhoid  bacilli  in  water.'' 

2.  "  Typhoid  bacilli  do  not  live  long  in  ice." 

3.  "  Ice  harvested  from  ponds  and  lakes  even  if  subject  to 
sewage  contamination,  probal)ly  is  not  a  source  of  danger  as  a 
means  of  producing  t\^)hoi{l  infection." 
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Fpom  these  articles  the  conclusion  could  most  readily  be  drawn 
that  the  chemical  examination  of  samples  of  ice  would  be  of 
no  value  whatever  and  all  reports  of  sanitary  examinations  of 
ice  which  have  not  consisted  largely  of  bacteriological  examina- 
tions or  at  the  very  least  have  not  included  thorough  bacteri- 
ological tests  should  be  discredited.  Those  in  charge  of  such 
examinations  must  be  entirely  ignorant  of  the  true  scientific 
status  of  the  matter  to  conduct  examinations  in  that  manner. 

There  exists  one  reported  instance  in  which  not  only  was 
typhoid  fever  apparently  transmitted  to  well  persons  by  the  means 
of  ice  but  in  which  those  making  the  report  believe  that  they 
isolated  typhoid  bacilli  from  the  ice  in  question. 

Drs.  R.  H.  Hutchings  and  A.  W.  Wheeler  of  the  St.  Lawrence 
State  Hospital  at  Ogdensburgh  reported  the  occurrence  of  thirty- 
nine  cases  of  typhoid  fever  in  that  institution  under  conditions 
which  led  them  to  state  that  the  disease  was  due  to  the  use  of 
ice  taken  from  the  St.  Lawrence  river. 

They  examined  clear  ice  taken  from  the  river  and  found  in  one 
culture  out  of  the  series  made  from  the  ice  a  bacillus  which  they 
considered  the  typhoid  bacillus. 

There  are  several  features  of  this  report  which  merit  considera- 
tion before  conclusions  should  be  based  upon  it  as  to  the  danger 
of  ice  as  a  medium  for  the  transmission  of  typhoid  fever.  It 
has  been  shown  by  practically  all  the  experiments  quoted  above 
that  the  elimination  of  dirt,  solid  particles,  bacteria,  etc.,  from 
water  undergoing  the  freezing  process  takes  place  most  readily 
and  certainly  when  the  water  is  not  in  motion. 

Moreover  the  authors  state  that  ice  had  been  cut  from  the 
same  location  for  the  preceding  twelve  years  but  the  disease  had 
not  appeared  before  under  conditions  which  would  lead  them  to 
suspect  the  ice  as  the  source  of  infection.  Moreover  the  ice  from 
only  one  out  of  several  icehouses  was  suspected  and  examined. 
All  this  would  seem  to  indicate  that  the  water  which  formed  the 
particular  ice  which  they  examined  must  have  been  most  grossly 
polluted  with  typhoid  discharges  in  an  unusual  manner  just  at 
the  time  of  its  formation.  I  believe,  therefore,  that  we  are  war- 
ranted in  assuming  that  the  outbreak  of  t>T)hoid  fever  which  they 
report  was  the  result  of  a  combination  of  unusual  conditions  which 
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is  not  likely  to  be  duplicated  in  the  future,  certainly  not  at  all 
frequently,  nothing  like  this  combination  of  conditions  having  ever 
been  reported  either  before  its  occurrence  or  since  that  time. 

While  the  above  abstracts  are  not  all  that  could  be  quoted, 
further  repetition  hardly  seems  necessary.  Enough  evidence  has 
been  brought  forth  by  laboratory  workers  to  show  in  my  opinion 
that  Dr.  Prudden's  conclusions  as  to  the  danger  of  Hudson  river 
ice  were  based  on  laboratory  tests  of  the  effect  of  freezing  on 
typhoid  bacilli  not  only  too  few  in  number  but  under  far  too 
limited  variations  in  conditions. 

It  should  be  pointed  out  that  the  commercial  instincts  of  ice 
cutters  gc^ncrally  greatly  favor  the  cutting  and  storing  of  ice 
which  has  been  formed  under  the  most  favorable  conditions  for 
its  purification. 

The  best  ice  from  the  commercial  standpoint  is  that  formed 
in  clear  still  water  and  which  is  free  from  surface  snow.  In 
fact  they  go  to  considerable  expense  to  remove  the  latter. 

As  has  been  stated  all  experiments  go  to  show  that  the  purer 
natural  ice  is  free  from  snow,  dirt  and  air  bubbles. 

Fortunatelv,  therefore,  commercial  ends  favor  the  distribution 
of  the  better  grades  of  ice  from  a  sanitary  viewpoint. 

TEANSMISSION    OF    TYPHOID   FEVEE    BY    MEANS   OF    ICE 

Prof.  W.  J.  Sedgwick  in  his  well-known  treatise  on  Samtary 
Science  (edition  1905,  page  258)  after  speaking  of  the  presence 
of  disease-producing  bacteria  in  snow  and  ice  gives  an  excellent 
simimary  of  the  practical  situation.  He  bases  the  first  two 
sentences  in  the  following  quotation  on  the  presence  of  sewage 
bacteria  in  snow  and  snow  ice  and  not  exclusively  upon  clear  ice: 

"  §  5.  Ice  as  a  vehicle  of  disease. —  It  is  plain  from  what  has 
been  said  in  the  last  paragraph  that  ice  may  contain  living  path- 
ogenic germs.  It  may  therefore^  unquestionably  be  an  important 
vehicle  of  disease.  On  the  other  hand,  the  literature  of  the  sub- 
ject fails  to  reveal  any  veiy  clear  evidence  that  it  has  been 
hitherto  a  vehicle  of  any  great  importance,  while  it  is  an  indubi- 
table fact  that  certain  cities  which  have  used  ice  cut  from 
sources  known  to  be  infected  with  the  germs  of  typhoid  fever 
have  not  suffered  perceptibly  from  the  cause.     According  to 
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Prudden,  the  ice  supply  of  Jfew  York  city  was,  in  1888,  laigeljr 
derived  from  the  Hudson  river  —  a  stream  highly  polluted  by 
the  sewage  of  Albany,  Troy  and  other  places  in  which  much 
typhoid  fever  existed.  Yet  a  study  of  the  vital  statistics  of  New 
York  city  does  not  support  the  idea  that  much  typhoid  fever  is 
conveyed  by  ice,  because  while  ice  is  almost  universally  used  in 
that  city,  its  death-rate  from  typhoid  fever  has  always  been  and 
now  is  exceptionally  low  for  an  American  city.  Boston,  on  the 
other  hand,  while  having  (as  New  York  also  has)  an  excellent 
water  supply,  is  supplied  with  ice  of  great  purity;  and  yet  the 
death-rate  from  typhoid  fever  in  Boston  is  considerably  higher 
than  in  New  York.  Again,  the  cities  of  Lowell  and  Lawrence 
have  long  been  supplied  chiefly  with  ice  cut  from  the  polluted 
and  infected  Merrimac  (ef.  pp.  207-212).  Formerly,  owing  to 
polluted  water  supplies,  both  suffered  severely  from  typhoid  fever, 
though  not,  as  might  have  been  expiKJted  if  ice  were  the  cause,  in 
July  and  August  when  ice  is  most  used,  but  generally  much 
later.  With  the  introduction  of  purer  water,  the  ice  supply  re- 
maining the  same,  typhoid  fever  in  both  cities  has  fallen  to  the 
level  of  tjT)hoid  fever  in  other  cities  in  Massachusetts  having  ice 
t^upplies  of  unquestioned  purity. 

"  It  was  from  the  consideration  of  facts  like  these  that  the 
author  was  led  to  undertake  the  investigation  which  is  detailed 
in  the  paper  by  himself  and  Mr.  Winslow,  and  to  conclude  that 
in  actual  everyday  life  ice  as  a  vehicle  of  disease  is  probably  less 
important  than  might  be  supposed  if  one  had  in  view  only  the 
fact  that  pathogenic  germs  may  live  for  a  long  time  in  ice.  There 
appear  to  be,  fortunately,  numerous  ^  mitigating  circumstances,' 
numerous  conditions,  which  serve  to  decrease  the  dangers  of  ice 
as  a  vehicle  of  disease.  And  if  all  the  facts  are  known  and  kept 
in  mind,  the  various  contradictory  phenomena,  which  at  first 
seem  hard  to  harmonize,  may  be  satisfactorily  explained. 

"  Briefly  stated,  the  more  important  facts  appear  to  be  the  fol- 
lowing: (1)  While  it  is  true  that  some  individual  bacteria  sur^ 
vive  exposure  to  freezing  and  even  very  low  temperatures,  such 
conditions  are  highly  unfavorable  to  bacteria  in  general,  even 
of  the  same  kind,  especially  if  the  exposure  be  prolonged.  Water 
does  certainly  tend  to  purify  itself,  and  under  ordinary  and 
favorable    circumstances   does  actually    and    extensively   purify 
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itself,  during  freezing.  On  the  other  hand,  such  purification, 
while  great,  is  usually  incomplete.  (2)  Out  of  a  number  of  in- 
dividual bacteria  of  any  kind  subjected  to  freezing  a  large  pro- 
portion usually  perish,  especially  if  they  continue  to  be  exposed 
to  the  low  temperature  for  two  or  three  weeks,  but  a  small  pro- 
portion survive.  (3)  There  is  good  reason  to  believe  that  the 
efficiency  of  the  survivors  and  their  virulence  is  weakened  both 
by  their  loss  of  numbers,  and  by  freezing  or  by  long  exposure 
to  low  temperatures." 

Again,  Dr.  Ilibbert  Hill,  reporting  upon  his  investigation  of 
the  ice  supply  of  the  city  of  Boston  in  1901,  states  that  the  puri- 
fication of  polluted  water  which  takes  place  during  the  process  of 
freezing  and  for  three  wet^ks  thereafter  is  equivalent  to  the  filtra- 
tion of  that  water  by  the  most  efficient  slow  sand  filters.  He 
also  concludes  that  "  on  theoretical  grounds  the  danger  of  infec- 
tion through  ice  is  very  small."  Practically,  and  imder  the  con- 
ditions of  the  present  Boston  ice  supply,  danger  of  infection  is 
almost  nil. 

In  view  of  the  above  array  of  facts  in  the  matter,  any  exam- 
ination of  the  ice  supplies  cut  from  the  rivers  of  this  State  would 
give  results  of  but  little  if  any  sanitary  value  and  as  our  labora- 
tory staff  has  now  at  hand  more  work  of  the  most  importance  and 
of  infinitely  greater  sanitary  value  to  the  people  of  the  State  it 
woidd  appear  inadvisable  to  divert  our  efforts  which  are  already 
far  too  much  restricted  by  lack  of  adequate  appropriations  to 
work  giving  so  little  hope  of  practical  benefit. 

Prudden,  Medical  Record  1887,  vol.  31,  p.  341;  Park,  Journal 
Boston  Society  of  Medical  Sciences,  1901 ;  Zeit,  Journal  of  In- 
fectious Diseases,  1904,  vol.  1,  p.  660;  Clerk,  Public  Health, 
1901,  vol.  27,  p.  205;  Hill,  Boston  Medical  and  Surgical  Journal, 
1901,  vol.  145,  p.  557;  Wheeler,  Journal  of  Medical  Research, 
1906,  vol.  10,  p.  269;  Sedgwick,  "Sanitary  Science,"  1905. 

Yours  very  respectfully, 

H.  D.  PEASE, 
Director  State  Hygienic  Laboratory 

The  foregoing  reports  were  transmitted  to  Governor  Hughes 
by  Commissioner  Porter  on  Februarv  19,  1907. 
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nary  treatment  af  the  sewage,  into  Hutchinson  canal  or  East 
Chester  baj. 

It  may  be  that  a  careful  study  of  the  questions  involved  may 
bring  out  some  other  means  for  the  proper  disposition  of  the 
sewage,  such,  for  instance,  as  the  diversion  to  the  proposed  Bronx 
valley  sewer  of  a  portion  of  the  sewage  of  Mount  Vernon.  The 
methods  to  be  employed  in  bringing  about  the  freeing  of  the 
river  and  canal  from  sewage  pollution  should,  however,  be  left  to 
the  consideration  of  recognized  experts  in  sanitary  engineering 
employed  by  the  municipalities  who  are  responsible  for  the  pol- 
luted condition  of  the  stream. 

With  reference  to  the  disposition  of  this  matter  I  would  say 
that  I  have  addressed  to  the  mayor  of  Mount  Vernon  and  the 
president  of  the  village  of  Polham  communications  urging  them 
to  take  up  at  once  the  question  of  a  proper  disposal  of  the  sewage 
from  these  places,  stating  that  this  Department  would  insist 
that  it  be  done,  and  that,  failing  to  receive  satisfactory  evidence 
that  this  would  be  done,  the  Department  would  place  the  case  in 
the  hands  of  the  Attorney-General  for  such  an  action  on  the  part 
of  the  State  as  the  Public  Health  Law  warrants. 

Very  respectfully, 

EUGEJS^E  H.  PORTER, 
Commissioner  of  Health 


Albany,  N.  Y.,  November  14,  1907. 

The  Mayor,  Mount  Vernon,  N.  Y.: 

Deab  Sib: — Recently  complaints  have  been  made  to  this  De- 
partment with  reference  to  the  pollution  of  the  Hutchinson  canal 
by  the  sewage  from  the  city  of  !Mount  Vernon.  One  of  the  sani- 
tary engineers  of  this  Department  made  an  investigation,  from 
which  it  appears  that  a  population  of  approximately  25,000,  or 
96  per  cent,  of  the  total  population,  is  served  by  the  public  sewer 
sj-stem,  which  discharges  throuirh  three  separate  outlets  into 
Hutchinson  canal  or  Hutchinson  rivor,  which  ilows  into  the  canaT. 
About  86  per  cent,  of  the  sewage  of  the  city  is  discharged  throng 
the  main  outlet  sewer  which  discharges  into  the  canal  at  the  foot 
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of  Fulton  avenue.    It  appears  that  other  extendious  to  the  sewer 
system  are  contemplated. 

The  sewage  of  the  villages  of  Pelham  and  Pelham  Manor  alsc 
discharges  into  the  Hutchinson  canal,  and  the  matter  of  the  dis 
posal  of  their  sewage  will  also  be  taken  up  with  them  at  once. 

I  have  before  me  a  detailed  report  made  after  a  careful  study 
of  the  conditions  by  one  of  our  engineers,  and  it  appears  from 
this  report  that  the  canal  is  in  an  intolerable  stage  of  sewage  pol* 
lution.  There  is  apparently  no  question  but  that  a  public  nui- 
sance is  caused  by  the  discharge  without  purification  of  the  sew- 
age of  Mount  Vernon  and  Pelham  and  Pelham  Manor  into  .the 
waters  of  the  Hutchinson  river  and  canal.  It  also  appears  that, 
although  plans  for  the  construction  of  sewage  disposal  plant  foi 
your  city  and  the  village  of  Pelham  Manor  were  approved  by 
this  Department,  neither  of  such  sewage  disposal  plants  have  been 
constructed  up  to  the  present  time. 

Both  on  sanitary  grounds  and  considering  the  rights  of  prop 
erty-owners  residing  near  the  Hutchinson  canal,  the  present  pol- 
lution should  be  removed  by  the  construction  of  profx^r  sewage 
disposal  plants  to  treat  the  sewage  of  your  city. 

Your  attention  is  called  to  the  provisions  of  the  Public  Health 
Law  with  reference  to  the  discharge  of  sewage  into  the  waters  of 
this  State,  and  your  attention  is  also  directed  to  the  fact  that, 
although  the  plans  for  a  system  of  sewage  disposal  for  your  city 
were  approved  by  this  Department,  at  that  time  it  was  of  course 
contemplated  that  the  sewage  disposal  plant  would  be  erected, 
and  at  that  time  it  does  not  appear  that  any  permit  was  issued 
for  the  discharge  of  raw  sewage  in  the  manner  in  which  it  has 
been  by  your  city. 

It  appearing,  therefore,  that  the  city  of  Mount  Vernon  has 
not  built  and  operated  sewage  disposal  plants  as  required  under 
the  plans  approved  by  this  Department,  and  that  a  nuisance  ex- 
ists by  reason  of  the  discharge  of  raw  sewage  from  your  public 
sewer  system,  I  desire  to  urge  upon  you  a  prompt  and  careful 
consideration  of  the  question  of  the  future  disposal  of  the  sewage 
of  your  city  and  to  say  that  I  will  be  glad  to  take  this  matter  up 
with  you  and  arrange  a  meeting  in  which  the  matter  may  be  dis- 
cussed with  the  officials  of  your  city  if  you  so  desire. 
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Failing;  however,  to  receive  sati^actoiy  assurances  that  yon 
propose  to  give  the  matter  immediate  consideration,  I  shall  feel 
it  my  duty  to  take  such  steps  as  I  can  legally  for  the  enforcement 
of  such  provisions  of  the  Public  Health  Law  as  may  apply  hereto 
and  to  secure  better  conditions  than  at  present  exist. 

Very  respectfully, 

EUGEXE  H.  PORTER, 

Commissioner  of  Health 


I 
Mou^fT  Verxox,  X.  Y.,  December  2,  1907. 

Hon.   Eugene  H.   Porter,   Commissioner  of  Health,   Albany, 
N.  T.: 

Dear  Sir: — Mayor  Howe,  of  our  city,  has  handed  to  me  for 
reply,  your  letter  to  him  of  the  30th  ult.  in  reference  to  the  dis- 
charge of  sewage  into  the  Hutchinson  canal  by  our  city. 

The  mayor  requests  me  to  say  that  your  communication  of 
2N»ovember  14th  was  referred  to  the  sewer  committee  of  the  com- 
mon council  which  has  taken  the  matter  up  with  a  view  to 
remedying  matter?.  It  was  at  that  time  understood  that  the 
chairman  of  the  committee  on  sewers  or  the  city  clerk  was  to 
answer  your  said  cominnnieation  and  report  what  action  would 
be  takeu  in  the  matter. 

The  niavor  wishes  me  to  assure  vou  that  the  matter  of  the  dis- 
posal  of  the  ]Mount  Vernon  sewage  is  being  considered  by  the 

citv  authorities  and  will  be  carried  to  a  satisfactory  solution  as^ 

I.  » 

speedily  as  possible. 

Ee-pect fully  yours, 

J.  MORTIMER  BELL, 

Corporaiion  Counsel 


At.baxy,  X.  Y.,  Navemher  14,  1907. 

Preaidrnl  of  thr  Yilhgc,  Pelham,  X.  Y.: 

Dear  Sir: — Complaints  have  been  made  to  this  Department 
with  reference  to  the  pollution  of  the  Hutchinson  canal. 
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A  thorough  investigation  has  been  made  by  this  Department 
and  I  am  advised  that  the  sewage  of  several  hundred  persons  in 
your  village  is  discharged  into  the  Hutchinson  river,  and  it  does 
not  appear  that  any  plans  for  these  sewers  were  ever  approved 
by  the  Department  as  required  by  the  provisions  of  the  Public 
Health  Law. 

I  therefore  bring  this  matter  to  your  attention  and  urge  that 
you  give  it  your  careful  consideration.  The  Department  is  taking 
up  with  the  city  of  Mount  Vernon  and  the  village  of  Pelham 
Manor  the  question  of  the  proper  disposal  of  their  sewage  and  I 
urge  that  you  give  this  matter  your  immediate  and  careful  con- 
I!  deration. 

Failing  to  receive  assurances  that  proper  disposition  will  be 
made  of  your  sewage  and  that  the  steps  have  been  taken  to  see 
that  the  necessary  plans  required  are  approved  by  this  Depart- 
ment, I  shall  feel  it  my  duty  to  take  such  steps  as  I  can  legally 
for  the  enforcement  of  such  provisions  of  the  Public  Health  Law 
as  may  apply  hereto,  and  to  secure  better  conditions  than  at 
present  exist. 

Your  attention  is  called  to  the  provisions  of  the  Public  Health 
Law  regarding  the  matter  of  the  discharge  of  sewage,  approval 
of  sewer  plans,  etc.,  and  I  Aall  be  glad  to  hear  from  you  with 
reference  to  this  matter  with  as  little  delay  as  possible. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Pelham,  N.  Y.,  November  29,  1907. 

Dr.  Eugene  H.  Porter,  Comniissionerj  New  York  State  Depart- 
ment of  HeaWi,  Albany,  N.  Y.: 

Deas  StE, —  I  am  in  receipt  of  your  favor  of  the  lHh  inst. 
relative  to  the  sewer  plans  and  sewage  disposal  of  the  village  of 
Pelham. 

Regarding  the  former  —  all  the  sewers  in  this  village  were 
constructed  by  private  parties  (Mr.  B.  F.  Corlies  and  the  Pel- 
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bam  Heights  Company)  about  twelve  years  ago  and  all  the 
streets  in  wbicb  thev  are  located  were  at  tbat  time  owned  and 
controlled  by  tbese  parties.  Within  the  past  year  Mr.  Corlies 
dedicated  his  streets  to  the  village  but  the  balance  of  the  streets 
(over  75  per  cent.)  still  remain  the  property  of  the  Pelham 
Heights  Company  and  over  which  the  village  officials  have  no 
control. 

As  you  can  readily  appreciate  the  authorities  are  placed  in  a 
rather  peculiar  position  as  regards  the  sewage  question  in  thi^ 
village  but  I  can  assure  you  the  officials  will  willingly  oo-operate 
^\itb  your  board  as  far  as  their  jurisdiction  extends.  I  unde^ 
stand  tbat  communications  have  been  received  by  the  villages  oi 
Pelham  ^lanor  and  ^JTorth  Pelham  relative  to  this  matter  and  I 
would,  therefore,  suggest,  that  a  representative  of  your  board 
nieet  in  joint  conference  with  the  bop.rds  of  trustees  of  the  villages 
of  Pelham,  Pelham  !Manor  and  North  Pelham  in  order  that  the 
recommendations  and  requirements  of  your  board  may  be  more 
fully  explained. 

Awaiting  you  reply,  I  am, 

Very  respectfully, 

S.  L.  JACQUES, 

President 


Albany,  N.  Y.,  December  9,  1907. 

"Mr.  S.  L.  Jacques,  President  of  the  Village,  Pelham,  Westchester 
county,  N,  Y.: 

Dear  Sib  : —  I  am  in  receipt  of  your  communication  of  recent 
date  with  reference  to  the  sewers  in  your  village. 

I  note  that  these  sewers  were  constructed  by  private  parties 
and  that  a  few  of  them  have  been  turned  over  to  the  village,  but 
over  75  per  cent,  remain  the  property  of  the  Pelham  Height^ 
Company. 

That  being  the  case  I  wish  to  take  up,  without  delay,  this  ap- 
parent violation  of  the  law  by  this  company  and  wnsh  you  would 
kindly  give  me  the  names  of  the  officers  of  the  company  and  I 
will  communicate  with  them  directly. 
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A  little  later  on  I  will  endeavor  to  arrange  to  meet  the  officers 
of  your  village  and  Pelham,  Pelham  Manor  and  North  Pelham, 
and  go  into  this  matter  more  in  detail. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Heaith 


Albany,  "N.  T.,  November  14,  1907. 
President  of  the  Village,  Pelham  Manor,  N.  Y.: 

Dear  Sib: — Recently  complaints  have  been  made  to  this  De- 
partment  with  reference  to  the  pollution  of  the  Hutchinson  canal 
by  the  sewage  from  the  city  of  Mount  Vernon  and  the  village  of 
Pelham  Manor. 

A  thorough  investigation  of  the  situation  has  been  made  by 
the  Department  and  I  have  before  me  a  detailed  report  showing 
the  exact  situation  \vith  reference  to  the  discharge  of  sewage  from 
the  municipalities  mentioned. 

It  appears  that  a  public  nuisance  is  created  by  the  discharge, 
without  purification,  of  ihe  sewage  from  the  city  of  Mount  Vernon 
and  the  villages  of  Pelham  and  Pelham  Manor,  into  the  waters 
of  the  Hutchinson  river.  Your  attention  is  called  to  the  fact 
that  at  the  time  of  the  approval  of  the  plans  for  the  sewer  system 
in  your  village  plans  for  a  sewage  disposal  plant  were  also  ap- 
proved, which  has  nover  been  constructed,  and  no  permit  has  ever 
been  issued  for  the  discharge  of  raw  sewage  into  the  Hutchinson 
canal  by  your  village,  nor  was  such  discharge  contemplated  at  the 
time  of  the  approval  of  the  plan^.  I  have  taken  this  matter  up 
with  the  city  of  Mount  Vernon  and  the  other  municipality  in- 
volved, and  wish  to  urge  u]X)n  you  a  prompt  and  careful  con- 
sideration of  the  matter  of  the  future  disposal  of  the  sewage  of 
your  village. 

I  will  bo  glad  to  arrange  to  meet  the  officials  of  your  village 
to  discuss  this  matter  if  vou  so  desire.  As  the  matter  is  one 
which  cannot  be  longer  delayed,  failing  to  receive  satisfactory 
assurances  that  the  necessary  steps  will  be  taken  at  once  to  pro- 
vide for  the  proper  disposal  of  the  sewage  of  your  village,  I  shall 


562  Twenty-eighth  Annual  Repobt  of  the 

feel  it  my  duty  to  take  such  steps  as  I  can  l^ally  for  the  en- 
forceineBt  of  such  provisions  of  the  Public  Health  Law  a&  may 
apply  hereto,  and  to  secure  better  conditions  than  at  present  exist 

Very  respectfully, 

EUGEN^E  H.  PORTER, 

Cominissioner  of  Health 


Pelham  Manor,  N.  Y.,  November  22,  1907. 

Dr.  Eugene  H.  Poeter,  State  Commissioner  of  Healili,  Albany, 
N.  Y.: 

Dear  Sib: — Mr.  C.  H.  Pond,  president  of  the  village,  asks 
me  to  acknowledge  for  him  receipt  of  your  letter  of  the  14th  inst. 
about  sewage  discharge,  and  to  say  that  the  board  of  trustees 
would  be  pleased  to  meet  you  or  your  representative  at  such  time 
as  you  find  convenient;  please  give  him  two  or  three  days'  notice. 

Yours  respectfully, 

HEXRY  N.  BABCOCK, 

Villaqe  Clerk. 


NEW  YORK  CITY 

Ceoton  Water  Supply 

Albany,  K  Y.,  May  14,  1907. 

Hon.    Eugene    H.    Porter,    State    Commissioner    of    IleaJthj 
Capitol,  Albany,  N.  Y.: 

Dear  Sir  : —  Governor  Hughes  directs  me  to  call  your  atten- 
tion to  the  indosed  article  in  the  "'  Xew  York  Times  "  of  this  date. 
He  desires  to  receive  a  reiK)rt  regarding  the  matter  as  soon  as 
possible. 

Very  truly  yours, 

ROBERT  IT.  FULLER, 

Secretary  to  the  Oovemor 
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From  "  Neiv  York  Times/'  May  14,  1907. 

CITY  WATEB  IMPURE;  CAN't  BE  PBEVENTSD 

TTealih  Board  and  the  ^^■ater  Dcpartnient  say  Apgar  law  is  a  hinr 
drancc. —  Supply  sources  polluted. —  And  under  the  statute  no 
more  land  ran  be  acquired  to  purify  them. —  Boiling  or  filter- 
ing  advised. 

Tic  d  hand  and  foot  by  the  Apgar  law  passed  two  years  ago, 
rh<*  board  of  health  and  the  department  of  water  supply  admit 
that  they  are  absolutely  powerless  to  protect  the  water  of  the 
city  from  pollution.  From  many  places  in  the  Croton  watershed, 
notably  Mount  Kisco  village  and  Brewster,  sewage  drains  into 
the  streams  which  supply  the  great  Croton  reservoir,  and  all  the 
department  of  health  can  say  is  that  c/>nditions  are  not  really 
as  bad  as  they  sound. 

The  safe  thing  for  Xew  Yorkers  to  do  at  present,  it  is  pointed 
out,  is  either  to  boil  or  filter  their  drinking  water. 

The  worst  case  is  at  Blount  Kisco.  Here  a  village  of  2,000  in- 
habitants stands  in  a  valley  through  which  runs  the  Branch 
brook.  In  1890  the  city  expropriated  property  along  its  banks, 
and  moved  the  houses  back  until  a  clear  stretch  about  100  yards 
wide  is  left  in  the  middle.  The  idea  was  that  by  this  means 
the  stream  would  be  kept  fn^e  from  pollution.  But  because  tlie 
valley  is  very  flat,  practically  no  good  has  been  accomplished, 
and  since  then  two  colonies  of  Italians  have  established  them- 
selves on  the  banks  of  the  brook  outside  the  city's  property. 

Commissioner  Oakley  took  the  matter  up  and  desired  to  ac- 
quire more  land  on  either  side  of  the  stream.  By  this  means  the 
bouses  would  be  removed  to  the  higher  land  and  a  proper  drain- 
age system  could  be  introdueed.  The  village  was  perfectly 
willing  to  put  in  the  sewers  if  the  department  would  install  a 
disposition  plant  on  its  land  to  treat  the  refuse  which  was  handed 
over  to  it. 

But  when  the  corporation  eounsePs  office  was  asked  to  pass 
upon  the  plans  it  was  pointtnl  out  that  by  the  Apgar  law  the 
city  was  forbidden  to  acquire  any  more  land  for  water  purposes 
in  the  county  of  Westchester.  It  did  not  matter  how  bad  the 
conditions  might  be,  the  law  stood  in  the  way  and  nothing  of 
that  sort  could  be  done. 

Apparently  the  only  relief  at  present  possible  is  an  appeal  to 
the  State  Board  of  Health.  If  a  nuisance  dangerous  to  the  pub- 
lie  health  were  proved  the  board  might  be  able  to  deal  with  il 
However,  Chief  Engineer  De  Varona  expressed  himself  upon  that 
course  of  procedure  freely  yesterday.    He  said: 
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"  Do  you  know  how  long  it  takes  to  get  a  nuisance  abated  in 
this  way  ?  Two  years,  ten  years,  a  lifetime.  Suppose  Jones  vio- 
lates the  State  Board's  r^ulations,  we  notify  the  Board,  serve 
him  with  a  copy  of  the  complaint  and  give  him  thirty  or  sLxtj 
days'  grace.  Then  the  complaint  goes  before  the  State  Board, 
and  when  it  gets  round  to  it,  it  sends  an  inspector. 

"  Probably  the  inspector  has  a  number  of  other  matters  to  at- 
tend to.  When  he's  good  and  ready  he  makes  his  inspection,  ami 
then  elaborates  his  report.  It  has  to  wait  for  the  next  meeting 
of  the  Board,  if  it  is  not  crowded  with  other  business,  and  has 
to  be  fully  considered.  At  last  a  notice  is  served  on  Jones  by 
the  State  Board.  Again,  he  has  sixty  days'  grace.  If  he  does  not 
abate  the  nuisance,  you  think  he  can  be  hanged  ?  Oh,  no.  Then 
we  can  bring  an  action. 

"  Is  this  an  opera  bouffe  method,  or  is  it  serious  ?  Why,  when 
I  went  to  Brooklyn  I  reported  that  one  source  of  water  supply 
was  hopelessly  contaminated.  I  reconunended  that  it  be  aban- 
doned, and  it  was.  Two  years  later  we  heard  from  the  State 
Board  that  we  were  at  liberty  to  bring  suit  against  the  creators 
of  the  nuisance." 

As  a  matter  of  fact  there  is  now  before  the  Legislature  a  bill 
introduced  last  Tuesday  by  Senator  Carpenter  of  Westchester  to 
allow  the  city  to  take  the  steps  necessary  to  construct  the  disposi- 
tion plant  at  Mount  Kisco  in  connection  with  the  village's  own 
sewage  system.    But  this  only  alleviates  one  danger  point. 

"  There  are  several  other  places  very  nearly,  if  not  quite,  as 
bad  as  Mount  Kisco,"  said  Commissioner  O'Brien  yesterday. 
"  The  only  full  solution  of  the  difficulty  will  be  the  establishment 
of  a  filtration  basin  for  all  the  city's  water.  You  may  send  1,000 
inspectors  up  to  the  watershed  to  watch  the  houses,  but  a  single 
Italian  can  nullify  all  their  efforts." 

All  the  comfort  the  health  department  could  give  was  that 
there  was  no  need  of  a  scare.  It  was  said  a  few  weeks  ago  that 
the  increase  in  the  typhoid  cases  in  New  York  was  accountable 
for  by  the  prevalence  of  that  disease  in  Mount  Kisco.  It  is  as- 
serted, however,  that  probably  the  germs  were  introduced  into 
the  city  by  lettuce,  milk  or  other  country  produce  rather  than 
by  water. 

However,  not  one  of  the  officials  pretends  that  the  situation  is 
not  a  very  serious  one.  At  anv  moment  an  outbreak  of  disease 
at  Mount  Kisco  or  other  places  near  it  rnight  cause  an  epidemii^ 
in  New  York.  The  city  can  do  nothing  and  must  wait  until  the 
law  is  altered  or  a  filtration  plant  established. 
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Albany,  N.  Y.,  May  15,  1907. 

Hon.  CiiABLES  E.  Hughes,  Governor  of  the  State  of  New  York, 
Albany,  N.  Y.: 

Sir  : —  I  beg  to  acknowledge  the  receipt  of  your  communication 
of  May  14th,  by  the  hand  of  your  secretary,  with  which  was 
inclosed  an  article  from  the  "  New  York  Times  "  under  date  of 
May  14,  1907,  and  under  the  heading  "  City  Water  Impure; 
Can't  be  Prevented." 

In  response  to  your  request  for  a  report  regarding  this  matter, 
I  beg  to  submit  the  following: 

The  village  of  Mount  Kisco,  Westchester  county,  which  has  a 
population  of  about  2,000  people,  is  situated  on  one  of  the  tribu- 
taries of  the  Croton  watershed,  which  is  a  part  of  the  watershed 
of  the  city  of  New  York.  The  watershed  of  the  Croton  river 
and  its  tributaries  form  the  source  of  the  water  supply  of  a  con- 
siderable portion  of  the  city  of  New  York  and  is  under  the  direc- 
tion of  the  rules  and  regulations  originally  enacted  by  the  State 
Board  of  Health  and  by  Justice  H.  T.  Dykman  of  the  New  York 
Supreme  Court  in  1889,  under  legislative  authority  originally  con- 
ferred by  chapter  543,  Laws  of  1885. 

This  act  provided  in  part:  *^  Section  7.  Wh3n  the  State  Boaru 
of  Health  shall,  for  the  protection  of  a  State  water  supply,  make 
regulations,  the  execution  of  which  may  require  the  providing 
of  some  public  means  of  removal  or  purification  of  sewage,  the 
municipality  or  corporation  owning  the  waterworks  shall,  at  its 
own  expense,  construct  and  maintain  such  works  or  means  for 
sewage  disposal  as  shall  be  approved  by  the  State  Board  of 
Health." 

The  law  was  amended  in  1888  so  as  to  provide  for  the  approval 
of  rules  and  regulations  by  either  a  county  judge  or  the  Supreme 
Court  judge  of  the  judicial  district  wherein  the  watershed  pro- 
tected was  situated. 

Acting  under  the  authority  of  these  acts,  the  State  Board  of 
Health,  March  15,  1889,  made  and  enacted  rules  and  regulations 
for  the  protection  of  the  watershed  of  the  Croton  river  and  its 
tributaries  in  the  counties  of  Westchester,  Putnam  and  Dutohess 
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and  of  so  much  of  the  Bronx  and  Byram  rivers  and  their  tribu- 
taries in  the  county  of  Westchester  as  were  used  for  supplying 
water  for  the  city  of  New  York, 

These  rules  and  regulations,  duly  approved  by  Justice  Dyk- 
man,  were  duly  published  as  required  by  law  and  thus  became 
operative  and  have  since  continued  in  force.  These  rules  eon- 
tain  a  prohibition  against  any  sewage,  house  slops,  sink  wastes, 
etc.,  being  discharged  into  any  lake,  spring  or  stream  or  being 
thrown  upon  or  discharged  upon  the  surface  of  the  ground  so 
that  they  would  fall  into  any  stream  tributary  to  the  water  supply 
of  the  city  of  New  York  so  as  to  pollute  the  same. 

The  village  of  Mount  Kisco,  situated  as  it  is  on  the  watershed 
of  the  Croton  river,  some  time  ago  reached  a  point  where  a  sys- 
tem of  sewerage  was  absolutely  essential  for  the  community,  for 
the  sanitary  welfare  of  the  inhabitants  in  that  village,  and  also 
for  the  protection  of  the  Croton  river  from  a  dangerous  character 
of  pollution  arising  from  the  nature  of  drainage  from  privies, 
cesspools,  etc.  In  other  words,  the  time  arrived  some  time  since 
when  the  conditions  contemplated  in  the  above  law,  section  85, 
have  been  reached  and  the  execution  of  rules  and  regulations  duly 
enacted  thus  '"  require  the  providing  of  some  public  means  of  re- 
moval or  purification  of  sewage "  from  and  for  the  village  of 
Mount  Kisco. 

These  facts  were  brought  to  the  attention  of  the  proper  oflScials 
of  the  water  department  of  the  city  of  New  York  by  the  State 
Commissioner  of  Health  some  years  ago,  and,  acting  upon  and 
under  such  notices,  the  New  York  cit^'  water  department  entered 
into  an  agreement  with  the  village  of  Mount  Kisco  by  which  the 
village  should  build  and  maintain  its  own  system  of  street  sewers 
and  the  New  York  city  water  department  should  build  and  main- 
tain a  system  of  sewage  disposal  to  provide  for  the  removal  and 
disposal  of  sewage  from  said  village  strec^t  sewers.  Plans  for 
the  sewer  system  and  the  scnvage  disposal  plant  were  submitted 
to  this  Department  for  approval  over  two  years  ago.  After  a 
careful  examination  by  the  consulting  engineer  of  the  Depart- 
ment they  were  returned  to  the  authorities  of  the  city  of  New 
York  for  correction,  and  there  was  then  a  long  delay  in  securing 
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the  resubmission  of  the  plans  by  the  Xew  York  city  water 
department. 

Communications  were  sent  to  them  and  to  the  commissioner  of 
health  of  the  city  of  Xew  York  urging  that  the  matter  receive 
tlie  attention  of  the  New  York  city  authorities  and  that  the  plans 
be  returned  so  that  they  might  be  approved  and  the  construction 
of  the  sewer  system  and  the  sewage  disposal  plant  facilitated. 

Failing  to  secure  the  resubmission  of  these  plans,  the  matter 
was  placed  in  the  hands  of  the  former  Attorney-General,  and  as 
a  result,  I  believe,  of  his  communication  with  the  authorities  of 
the  city  of  -Xew  York  the  plans  were  finally  returned  to  this 
Department.  They  were  carefully  examined  by  the  consulting 
engineer,  who  recommended  their  approval,  and  another  agree- 
ment was  prepared  between  the  villagi'  authorities  and  the  city 
of  Xew  York  as  to  the  construction  of  sewage  dis»i)osal  plant,  etc. 

This  agreement  was  signed  by  the  Mount  Kisco  authorities  and 
after  having  been  signed  by  them  was  sent  to  the  authorities  of 
the  city  of  New  York,  and  for  a  long  time  no  action  could  be 
obtained. 

The  Attorney-General  was  again  asked  to  take  this  matter  up 
and  as  a  result  of  his  investigations  there  was  finally  sent  to  me 
a  comnumication  from  the  New  York  city  department  of  water 
supply,  gas  and  electricity,  together'with  an  opinion  by  Mr.  H*.  T. 
Dykman  as  special  counsel.  This  opinion  recites  the  fact  that 
the  question  involved,  as  briefly  stated,  is:  '*  Is  the  city  of  New 
York  under  obligation  or  liability  to  construct  or  maintain  a  sys- 
tem of  sewerage  in  the  village  of  Monnt  Kisco?"  This  opinion 
recites  all  the  facts  in  the  case  and  answers  the  question  in  the 
negative.  It  appears  by  this  opinion  that  Mr.  Ttobert  G.  Monroe, 
former  commissioner  of  water  supply,  ga-a  and  electricity  for  the 
city  of  New  York,  in  1002  requested  an  o])inion  from  the  cor^ 
poration  comis(»l  of  the  city  of  New  York  as  to  the  city's  obliga- 
tion under  the  Public  Health  Law  to  construct  a  sewer  system 
for  the  village,  the  matter  hnving  l)een  brought  to  his  attention 
by  a  communication  from  Professor  Landreth  to  Dr.  Daniel 
Lewis  of  the  State  Dc^partnient  of  Health,  dated  June  26,  1902. 
Mr,  Rives,  as  corporation  counsel,  referred  the  matter  to  Mr, 
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H.  T.  Dykman  of  White  Plains,  who  was  then  and  had  been 
special  counsel  for  the  city  in  such  matters. 

Under  date  of  July  1,  1902,  Mr.  Dykman  reported  to  the  cor- 
jX)ration  coimsel,  holding  that  the  State  of  New  York  had  not 
made  it  impossible  for  the  village  to  adopt  a  sewerage  system  as 
indicated  by  Mr.  Landreth;  that  the  Public  Health  Law  did  not, 
in  his  opinion,  contemplate  the  construction  of  a  sewerage  system 
by  the  city  under  the  circumstances  existing  at  Mount  Kisco; 
tliat  the  State  Commissioner  of  Health  had  power  to  abate  any 
temporary  source  of  contamination  and  that  the  city  had  not 
proceeded  under  the  Public  Health  Law  in  protecting  its  interest 
'^*  Mount  Kisco,  but  that  it  had  acquired  such  property  in  fee  as 
-as  deemed  necessary,  etc 

This  report  was  approved  by  Mr.  Rives  and  it  is  set  forth  in 
vn  opinion  that  the  proposition  that  the  city  can  be  compelled  to 
construct  and  maintain  at  its  own  expense  the  sewerage  system 
for  the  village  of  Mount  Kisco  is  unjust  and  unreasonable  and 
should  not  be  allowed  until  suaitained  by  the  courts. 

It  further  says  that  the  city  should  resist  any  attempt  on  the 
part  of  the  State  Department  of  Health  to  impose  a  burden  of 
tins  kind  upon  the  city. 

This  opinion  also  points  out  that  the  way  of  keeping  the  water 
«?npply  pure  "  may  not  be  the  expensive  one  of  building  systems 
of  sewerage  for  any  locality  which  gets  up  a  popular  outcry  and 
nppeals  to  personal  and  political  influence,  but  the  remedy  may 
rather  be  by  prosecuting  civilly  and  criminally  those  who  break 
the  law." 

The  corporation  counsel  further  says  that  his  department  will, 
rpon  request  and  upon  beine:  furnished  with  proper  evidence,  try 
this  remedy.  It  would  appear,  therefore,  that  aside  from  the 
remedy  provided  in  the  Public  Health  Law,  which  appears  to  be 
difficult  of  operation,  that  the  corporation  counsel  has  already 
pointed  out  to  the  city  officials  that  there  is  a  further  remedy  at 
their  command. 

Failing,  therefore,  in  its  attempt  to  secure  an  agreement  be- 
tween the  authorities  of  Mount  Ki-'co  and  the  citv  of  TTew  York, 
which  would  relieve  the  situation,  I  wrote  the  Attorney-(3en- 
eral  stating  that  09  the  opinion  of  the  acting  corporation  counsel 
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apparently  denied  that  the  city  of  New  York  could  be  compelled 
to  construct  or  maintain  this  sewer  system  or  sewage  disposal 
plant  for  the  village  of  Mount  Kisoo,  and  indicating  that  any 
action  to  compel  this  would  be  resisted  in  the  courts,  I  would  like 
10  be  advised  what  action  I  should  take  in  this  matter  and  what 
T  could  do  to  facilitate  some  final  action,  which  I  deem  necessary 
in  order  to  relieve  the  situation  existing  on  the  watershed. 

In  his  reply  to  my  communication,  he  said  that  he  thought  it 
was  advisable  to  approve  of  these  plans  and  give  notice  of  such 
approval  to  the  proper  authorities.  That  this  was  a  preliminary 
that  would  have  to  be  taken  before  any  legal  proceedings  could 
le  instituted,  which  would  undoubtedly  be  necessary  to  compel 
the  city  of  New  York  to  act  in  the  matter. 

I  therefore  aflBxed  my  approval  to  the  plans  and  returned  the 
Fame  to  the  proper  officials  of  the  village  of  Mount  Kisco  with  a 
notice  to  that  effect. 

I  mi^ht  add  that  the  situation  was  further  complicated  by  iJie 
passage  of  chapter  738,  Laws  of  1905,  referred  to  in  the  article 
sent  me  as  the  Apgar  law,  the  effect  of  which  is  to  prohibit  the 
city  of  New  York  from  acquiring,  for  the  purpose  of  increasing 
or  improving  the  water  supply,  any  lands  or  streams  within 
Westchester  or  Putnam  counties,  except  that  the  act  does  not 
npply  to  the  Cross  river  reservoir,  the  contemplated  reservoir  at 
or  near  Croton  Falls,  nor  to  the  contemplated  acquisition  of  the 
land  in  the  vicinity  of  Kye  lake. 

After  the  approval  of  the  plan:?  they  were  returned  to  the  au- 
thorities of  the  villajre  of  Mount  Kisco  as  herewith  set  forth.  I 
had  a  conference  with  the  president  of  the  village  of  Mount 
Kisco  in  which  he  advised  me  that  no  steps  had  been  taken  in 
the  matter  to  relieve  the  existing  conditions  and  that  it  was  the 
opinion  of  the  people  of  Mount  Kisco  that  the  State  Department 
of  Health  should  take  some  action  in  the  case  to  compel  the  city 
of  Xew  York  to  con-trnct  and  maintain  this  seweraffe  system  and 
sewacre  disposal  plant. 

T  thereupon  wrote  the  Attorney-Ooncral,  under  date  of  March 
11,  1007,  rooitinfiT  to  him  the  facts  above  set  forth  and  asking 
bim  to  adviso  mo  as  to  whether  I  had  authority  to  bes^n  any  pro- 
ceeding which  would  bo  effective  in  detennimng  the  cpestiou  ^\ 
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issue.  Further,  I  asked  him  to  advise  me  that  if  I  had  such  au- 
thority, what  further  action  I  should  take,  and,  if  I  had  no  such 
authority  and  it  was  the  duty  of  the  officials  of  the  village  of 
Mount  Kisco  to  begin  some  proceeding,  that  he  would  indicate 
what  form  of  action  or  proceeding  should  be  begun  by  them. 

To  that  communication  I  have  received  no  reply. 

I  also  held  a  conference  in  the  city  of  New  York  with  the 
commissioner  of  health  and  the  commissioner  of  water  supply, 
gas  and  electricity,  at  which  the  situation  at  Mount  Kisco  was 
gone  over  and  at  this  meeting  I  assured  the  city  officials  that  the 
State  Department  of  Health  would  do  anything  in  its  power  and 
arrange  to  send  the  Consulting  Engineer  of  the  Departmjent  to 
make  a  personal  inspection. 

Subsequently  the  Consulting  Sanitary  Engineer  of  the  De- 
partment and  Dr.  Pease,  the  Director  of  the  Laboratory,  paid  a 
personal  visit  to  ilount  Kisco  and  the  adjoining  towns  for  the 
purpose  of  studyin<r  the  outbreak  of  typhoid  fever  and  investi- 
gating loc*al  conditions.  An  inspector  of  the  Department  was 
also  !>ent  there  for  the  purpose  of  locating  conditions  that  shoidd 
be  abated  and  evidence  was  secured  of  a  number  of  cases  where 
the  rules  were  being  violated  and  where  there  was  danger  of  the 
pollution  of  the  water  supply. 

As  a  result,  |KTeniptory  orders,  directed  to  the  presidents  of 
the  boards  of  health  of  Katonah,  Mount  Kisco  and  Brewsters, 
were  issued  which  onhM't'd  that  the  board  of  health  should  at  once 
be  convened  and  innucdiatc  stops  taken  toward  the  abatement  of 
the  specific  instances  outlinod  in  the  order.  Onr  inspector  was 
directed  to  make  a  subsequent  iiispoction  of  the^  places  to  see  if 
the  orders  of  the  local  board  of  health  wore  complied  with. 

The  Montefiore  irome,  on  the  Crr^fon  wateivhod,  has  submitted 
plans  for  a  sewage  disposal  plant  for  the  institution,  which  have 
been  approved  by  the  Department  and  the  plant  will  be  installed 
at  once. 

I  beg  to  call  your  attention  to  the  fact  that  while  the  statement 
attributed  to  Chief  Enirineer  Do  Verona  in  the  article  in  question 
as  to  the  lencrth  of  time  which  it  take-?  to  abate  a  nuisance  by 
procedure  imder  the  Public  Health  Law  may  Ix^  correct,  that 
during  my  term  of  office  no  violations  of  these  water  rules  have 
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been  recorded  by  this  Department  under  the  procedure  enacted 
bv  the  law,  and  I  therefore  had  no  opportunity  to  test  the  matter. 
Apparently  the  city  of  New  York  has  been  proceeding  as  indi- 
cated in  the  opinion  of  the  special  counsel,  not  under  the  pro- 
visions  of  the  Public  Health  Law  in  protecting  its  water  supply, 
but  has  relied  upon  the  power  of  condemnation,  etc.,  which,  as  I 
understand  it,  was  declared  away  by  the  provisions  of  the  so- 
called  Apgar  law. 

Your  attention  is  respectfully  called  to  an  act  which  has  just 
})assed  the  Legislature,  introduced  in  the  Senate  by  Senator  Car- 
j)oiitcr,  of  Westchester  county,  entitled  "An  act  to  authorize  the 
city  of  Xew  York  and  the  village  of  Mount  Kisco,  Westchester 
county,  New  York,  to  enter  into  contract  or  agreement  to  provide 
for  the  disposal  of  the  sewage  of  said  village  and  to  allow  the  city 
of  New  York  to  acquire  such  lands  as  may  be  necessary  in  and 
about  said  village  and  to  raise  funds  to  carry  such  contract  or 
agreement  into  effect."  The  effect  of  this  act,  should  it  become  a 
law,  and  the  agreement  be  entered  into,  probably  would  relieve 
the  situation  at  Mount  Kisco  without  further  delay. 

This  entire  matter  is  a  subject  that  has  bwu  of  grave  concern 
to  the  Department  and  I  have  been  ready  and  willing  at  all  times 
to  take  any  action  in  the  matter  which  would  facilitate  the  con- 
htruction  of  a  sewer  system  for  the  village  of  ^fount  Kisco  and 
relieve  the  apparently  dangerous  conditions. 

I  recently  sent  to  J^^alth  Comuiissioucr  Darlington  a  com- 
munication  in  which  I  urged  upon  the  city  of  New  York  the 
construction  of  a  modern  tiltrati(m  plant,  as  being,  in  my  judg- 
ment, the  only  safe  and  proper  way  to  a<le(iuat(^ly  protect  the 
water  supply  of  the  city.  If  the  Attorney-General  advises  me 
that  I  have  authoritv  to  commonoo  an  action  in  this  matter  which 
will  relieve  the  situation,  T  shall  do  so  at  once.  It  is  apparent, 
however,  if  litigation  must  Im.'  entered  into  over  the  matter  at 
issue,  that  it  will  defer  any  nOief  of  the  existing  conditions  for 
several  years.  The  end  sought  is  a  speedy  removal  of  the  exist- 
ing conditions  which  can  only  be  accomplished  by  a  modem  se^yer 
system  with  a  sewage  disposal  plant  for  the  treatment  of  the 
sewage. 
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If  the  bill  above  referred  to  doe^  not  ajocomplish  the  desired 
effect  the  subject  is  one  which  might  very  properly  become  a 
matter  for  legislation  but  as  to  the  form  such  legislation  should 
take  it  would  appear  to  be  a  subject  for  careful  study. 

I  beg  to  inclose  you  herewith  copies  of  the  report  of  Mr. 
Ilorton,  Ck)nsulting  Engineer  of  the  Department,  Dr.  Pease,  Di- 
rector of  the  Laboratory,  and  Mr.  Wachter,  upon  his  investiga- 
tions made  by  them  of  the  conditions  at  Katonah  and  Mount 
Kisco. 

The  Department,  while  always  willing  and  anxious  under  cir- 
cumstances of  this  kind  or  in  an  emergency  to  do  anj'thing  in  its 
power  to  assist  the  city  of  Xew  York,  cannot  justly  be  exixcteJ 
to  undertake  continuous  and  detailed  protection  of  its  extensive 
watershed.  Such  protection,  thorough  and  systematic,  is  pn>- 
vided  for  and  intrusted  to  the  city  dei)artment  of  health  and  of 
water  supply,  gas  and  electricity.  In  this  important  work  the 
State  Department  will  gladly  aid. 

Very  respectfully, 

EUGENE  ir.  POUTER, 

State  Commissioner  of  Health 


STONY  POINT. 

Newburqh,  X.  Y.,    July  9,  1907. 
State  Department  of  Health,  Albany,  N,  Y.: 

Dear  Sirs: — Mrs.  Ada  Allison,  E.  O.  Rose  and  another,  of 
Stony  Point,  owti  some  propc^rty  there  upon  wliicli  there  is  a  lake. 
In  hot  weather  there  is  not  much  water  flowing  into  the  lake; 
there  is  no  outlet  thereto  and  the  water,  of  course,  becomes  stag- 
nant and  there  is  considerable  vegetable  growth  therein,  and 
the  same  is  unhealthy  and  causes  malaria  and  fever. 

T  own  property  in  that  locality  and  members  of  my  family 
in  past  summers  have  become  ill  from  the  unhealthy  condition 
of  this  water. 

I  wish  to  call  your  attention  thereto  as  the  same  should  be 
remedied.  Very  truly  yours, 

MARY  STUART 
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Albany,  N.  Y.,  July  11,  1907. 
Airs.  Maby  Stuart,  166  South  street,  Neivburgh,  N,  Y.: 

Dear  Madam: —  I  am  in  receipt  of  your  letter  of  July  9tli  re- 
ferring to  the  conditions  existing  in  the  lake  at  Stony  Point. 

I  have  referred  the  matter  to  the  Sanitary  Engineering  Divi- 
sion of  this  Department  who  will  give  it  their  immediate  atten- 
tion, and  if  it  comes  wuthin  the  jurisdiction  of  this  Department, 
I  can  assure  you  that  the  matter  will  receive  prompt  attention. 

Very  respectfully, 

EUGENE  n.  PORTER, 

Commissioner  of  Health 


Stony  Point,  N.  Y.,  July  29,  1907. 

Hon.  Charles  E.  Hughes,  Albany,  N.  Y,: 

Dear  Sir: — I  regret  the  necessiiy  of  troubling  you  ujmn  this 
matter.  There  is  a  pond  (artificial)  situated  near  the  Stony  Point 
Park  that  is  a  source  of  danger  to  health.  For  several  years  I  have 
tried  to  have  something  done  about  it  through  local  authorities 
and  have  also  referred  it  to  the  State.  August  is  approaching, 
the  slim©  and  slum  are  in  progress  in  this  pond  and  the  growth 
going  on.  It  appears  that  August  is  the  worst  month  of  all  — 
so  many  mosquitoes,  and  so  much  malaria.  Last  summer  four 
of  my  family  suffered  and  nearly  died  from  the  various  forms 
of  fever  we  became  infected  with  here.  Tt  is  also  a  great  damage 
to  the  sale  of  property.  The  owners  put  one  off  with  the  state- 
ment that  they  will  form  a  lake,  but  this  is  only  \\nth  a  hope  on 
their  part  that  the  State  niav  buy  it  some  day,  but  aside  from 
this  possibility  it  conld  bo  opened  in  the  meantime  and  allowed 
to  drain  off  into  the  en  ek,  thence  into  the  Hudson.  For  forty 
years  Mr.  and  Mrs.  Ten  Eyek  lived  upon  their  place  and  they 
and  all  who  went  there  enjoyed  health.  About  the  time  the  State 
was  talking  of  buying  for  a  park  Mr.  Watson  Tomkins  concluded 
to  board  up  this  marsh  into  which  a  brook  flowed  and  make  an 
ice  pond.  CTt  was  said  so  the  property  would  be  worth  more  in 
ecflc  the  State  had  to  have  it  for  a  road.)  Anyway  the  wott^FWA 
poorly  done;  and  ever  since  the  whole  community  \ia^Q  toSct^, 
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1  who  have  come  here  from  year  to  year  for  many  years  can  ajv- 
preciate  the  danger  and  difference.  I  will  inclose  a  letter  sen; 
to  my  sister.  She  called  upon  and  saw  the  Sanitary  Engineer 
who  was  or  is  in  Newburgh  and  he  said  wait  a  couple  of  weeks, 
which  only  brings  on  the  added  danger  of  August  weather.  I 
sni  quite  sure  this  matter  was  looked  into  last  winter,  and  that 
the  Stony  Point  people  held  a  meeting  and  the  result  is  just 
this,  put  off,  if  Mrs.  Alison  and  her  sister  who  promises!  me 
three  years  ago  it  should  receive  immediate  attention.  'At  that 
time  Mr.  Jones  suffered  from  severe  fever  for  three  months. 
We  were  obliged  to  return  to  Ilackensack  and  I  refer  you  to 
Dr.  Adams  of  that  town.  I  am  sure  if  vou  knew  half  of  the  suf- 
fering,  to  say  nothing  of  the  damage  to  real  estate  and  the  getting 
of  boarders,  etc.,  J'K)u  would  start  the  proper  amendment  of  this 
outrage  and  neglect.  In  fact  I  have  the  utmost  confidence  that 
the  matter  will  no  longer  be  dallied  with,  and,  therefore,  I  am 

Very  respectfully, 

MRS.  II.  M.  JONES, 

Hackcnsack,  N  J. 

827  Broadway,  l' .  Y.  (mv  husband's  address). 


Albany,  "N".  Y.,  Avgust  1,  1907. 

Hon.  EuGENK  II.  PoKTKK,  Stuta  DeiKirimcnt  of  Health,  Albany, 
N.  Y.: 

Dear  Sir: — Inclo^icd  please  find  a  letter  addressed  to  Gov- 
ernor Ilughos  by  Mrs.  R.  M.  Jones  of  Ilackensack,  N.  J.,  who 
forwarded  to  the  Governor  your  letter  of  the  11th  ult.  addressed 
to  Mrs.  Mary  Stuart,  106  South  strret,  ^ewburgh,  N.  Y. 

Will  you  kindly  inform  the  Governor  what  steps  have  been 
takon  in  the  case  to  which  Mrs.  Jonrs  refers? 

Very  truly  yours, 

R013ERT  IT.  FULLER, 

Secretary  to  the  Governor 
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Albany,  N.  Y.,  August  2,  1907. 

lion.  Chables  E.  Hughes,  Uovcnior  of  the  State  of  New  York, 
Albany,  N.  Y,: 

Dear  Sir: — In  compliance  with  a  request  from  Secretary 
Fuller,  received  at  this  Dei>artment  to-day,  to  infonn  you  as  to 
the  steps  taken  by  this  Department  in  the  matter  of  complaint 
made  to  you  by  Mrs.  K.  M.  Jones  of  Haekensack,  K.  J.,  I  would 
advise  you  as  follows : 

During  the  fall  of  1906  the  health  officer  of  the  town  of  Stony 
Point  reported  to  this  Department  the  unusual  prevalence  of 
malarial  fever,  and  I  instructed  one  of  the  medical  experts  con- 
nected with  the  Department  to  investigate  the  loc^il  conditions. 

It  was  found  that  throughout  the  lower  area  between  the  river 
and  high  ground,  much  of  which  had  been  excavated  for  brick 
clay,  there  were  many  basins  lilled  whh  stagnant  water,  and  to 
the  north  of  the  village  th(Te  was  found  a  body  of  water  artifi- 
cially constructed  by  a  dam  at  either  end,  making  a  narrow, 
winding  pond  partly  fille<l  by  a  small  stream  and  spring,  but  so 
existing  that  there  was  marshy  ground  about  and  half  sub- 
merged land. 

This  is  no  doubt  the  pond  i^eferred  to  by  ilrs.  Jones. 

There  being  no  doubt  but  what  the  stagnant  water  was  being 
used  by  mosquitoes  for  breeding  purposes,  and  it  being  recogniz(*d 
that  they  were  a  medium  for  the  spread  of  malarial  fever,  the 
local  health  officx^r  was  instnict(»d  as  to  th(*  remedy  to  be  used  to 
destroy  their  breeding  places  in  that  vicinity. 

He  was  instructed  to  lav  the  matter  before  the  local  board  of 
health  and  was  advised  that  this  Department  would  be  pleased  to 
offer  further  advice  in  the  matter  if  requestcnl. 

Nothing  further  wa*i  heard  of  the  matter  until  the  11th  of  last 
month,  when  a  letter  was  re<!eive(l  from  Mrs.  ^lary  Stuart,  resid- 
ing at  166  South  street,  Xewhurgli,  X.  Y.,  complaining  of  exist- 
ing conditions. 

The  matter  was  immediately  taken  up  with  the  local  health 
officer,  and  he  was  requested  tn  advise  me  as  to  whether  the  con- 
ditions were  such  as  to  justify  its  characterization  as  a  public 
nuisance. 
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Ou  the  18th  of  July  I  received  a  letter  from  Dr.  Sengstaeken, 
the  local  health  otiicer,  in  which  he  stated  that  the  board  of 
health  had  tried  to  rectify  the  trouble,  which  was  undoubtedly  a 
nuisance,  but  that  the  board  had  met  with  resistance. 

1  informed  him  on  the  31st  ult.  that  the  matter  could  be 
brought  to  a  satisfactory  end  by  proceeding  under  the  provision.s 
of  the  Public  Health  Law,  as  outlined  in  sections  25a,  25b,  25c 
and  25d,  and  re(iuested  him  to  take  the  matter  up  with  the  local 
board  of  health  with  a  view  of  draining  the  water-covered  areas 
or  taking  such  other  steps  as  might  be  necessary  to  abate  the 
nuisance. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  August  8,  1907. 

Mr.  Alexander  Rose,  President  Board  of  Healthy  Town  Stony 
Point,  Stony  Point,  N,  Y.: 

Dear  Sir  : —  Several  complaints  have  been  made  to  this  De- 
partment with  reference  to  conditions  existing  in  Stony  Point 
caused  by  accumulations  of  water  which  it  is  alleged  become 
stagnant  and  cause  a  very  insanitary  condition. 

An  examination  was  made  by  one  of  the  medical  experts  of 
the  Department  last  year  and  a  copy  of  his  report  was  sent  to 
tlie  health  officer  with  the  request  that  he  lay  the  matter  before 
your  board  and  that  your  lx)ard  give  the  matter  immediate  con- 
sideration. It  is  evident  that  no  action  has  been  taken  by  your 
l)oar<l.  I  recently  advised  the  liealth  officer  that  in  my  opinion 
your  boar<l  should  take  action  as  outlined  in  sections  25a,  25b, 
25e  and  2.'>(1,  and  suggested  that  he  take  the  matter  up  with  the 
board  at  once  with  the  view  to  draining  the.^e  water-covered  areas 
or  covering  them  with  oil.  It  srems  to  me  that  the  prevalence 
of  malarial  fevcT  and  the  well-known  relation  of  swamp  areas  to 
the  disease  wouhl  justify  your  lx>ard  in  incurring  considerable 
expense  to  remove^  these  nuisances,  the  expense  of  which,  accord- 
ing to  law,  should  be  charged  against  the  prop)erty  benefited, 
which  should,  of  course,  include  the  adjoining  residences. 
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The  matter  is  brought  to  your  attention  with  the  hope  and 
expectation  that  you  will  give  it  immediate  consideration,  and  I 
would  suggest  that  you  call  the  board  together  and  take  prompt 
action  in  the  matter. 

Very  respectfully, 

EUGENE  H.  PORTER, 

Commissioner  of  Health 


Albany,  N.  Y.,  August  21,  1907. 

Mr.  Josiah  Felter,  President  Board  of  Health,  Town  of  Haver- 
straw,  HaverstraWj  N.  Y,: 

Deae  Sie: — Some  time  ago  complaint  was  made  to  this  De- 
partment with  reference  to  the  unusual  prevalence  of  malarial 
fever  in  the  town  of  Stony  Point.  The  Department  investigated 
and  found  that  in  time  of  low  water  there  is  a  lake  at  Stony 
Point  that  becomes  stagnant.  We  advised  the  local  board  of 
health  that  they  should  proceed  under  section  25  of  the  Public 
Health  Law,  and  I  am  now  notified  by  the  president  of  the  board 
that  the  town  of  Stony  Point  adjoins  the  town  of  Haverstraw 
and  that  there  are  many  places  in  the  town  of  Haverstraw  which 
are  of  a  similar  character,  places  which  have  been  complained  of 
in  Stony  Point. 

In  my  judgment  places  in  the  town  of  Haverstraw  should  be 
cleaned  of  their  insanitary  features  and  I  am  bringing  the  matter 
to  your  attention  at  his  request,  and  suggest  that  your  Board  con- 
sider the  subject  at  their  next  meeting  and  take  such  action  as 
appears  to  be  necessary. 

Very  respectfully, 

ETJGEXE  H.  PORTER, 

Commissioner  of  Health 


i 


INSPECTION  OF  RENDERING  PLANTS 


[6601 


I ''I 
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APPOINTED  UNDER  EXECUTIVE  ORDER 


BARREN  ISLAND 

Report  for  the  year  1907  on  the  Barren  Island  District 

New  York,  January  15,  1908. 
Dr,  E.  H.  PoBTEB,  State  Health  Commissioner ^  Albany,  N.  T.: 

Deab  Sm: — The  Sanitary  Utilization  Company,  during  the 
year  1907,  received  and  disposed  of  316,200  tons  of  garbage  from 
Greater  New  York,  the  majority  of  this  being  disposed  of  in 
what  they  call  their  Brooklyn  building,  although  some  was  dis- 
posed of  through  the  New  York  building.  During  this  year 
they  have  erected  a  concrete  chimney,  225  feet  in  height,  with 
an  internal  diameter  of  seventeen  feet.  This  is  connected  with 
the  two  digester  buildings,  known  as  the  Brooklyn  and  New  York 
buildings,  and  to  their  dryer  plant.  By  this  chimney  connection 
they  propose  to  ventilate  these  buildinsrs,  and  carry  whatever 
gases  or  fumes  may  arise  into  ^ame,  which  they  think  will  he 
destroyed  from  heat  of  the  boiler  connections,  and  being  of  such 
a  height,  that  there  should  be  no  complaints  from  any  of  the 
surrounding  di^^tricts. 

They  have  inclosed  the  bnildinsrs  which  were  started  last 
snring,  so  that  thoy  are  practicallv  completed :  thev  had  a  sliioiht 
fire  in  the  early  summer  in  what  thev  call  the  Brooklvn  buildinc, 
but  it  did  not  interfere  with  their  recoivinsr  and  disnosinsr  of  the 
."^rbafije.  Thev  have  thoncrbt  of  making  some  little  improvements 
in  the  early  sprinsr.  ?o  as  to  koop  their  plant  a-'  perfectly  sanitary 
as  possible.  Thev  are  so  thoronjrhly  eouipped  now  that  they 
could  handle  double  the  amount  of  garbage  that  they  are  now  re- 
ceiving. 

[5711 
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White  Brothers. —  Have  been  running  their  plant  steadily 
during  the  year,  taking  care  of  the  offals  from  the  city  of  New 
York  and  the  borough  of  Richmond;  also  a  certain  amount  of 
garbage  from  the  several  hotels  of  New  York.  The  approximate 
number  of  carcasses  removed  to  this  plant  from  the  boroughs  of 
Manhattan  and  Richmond  is  fourteen  thousand  four  hundred  and 
thirty-three  (14,433).  They  have  been  very  particular  in  keep- 
ing this  plant  up  to  the  sanitary  requirements,  using  plenty  of 
disinfectants;  building  is  kept  perfectly  clean  with  whitewash, 
and  so  far  no  cause  for  complaint. 

McKeever  Brothers. —  Have  been  taking  the  offals  from  the 
boroughs  of  Kings  and  Queens,  and  from  those  two  borough* 
they  have  received  carcasses  numbering  four  thousand  eight  him- 
dred  (4,800).  Their  old  plant,  which  was  a  frame  building, 
is  ready  to  be  abandoned,  as  they  liave  built  a  new  concrete  build- 
ing, two  stories,  and  will  move  their  machinery  in  for  working 
purposes  within  the  next  thirty  days,  and  they  propose  to  have 
this  plant  as  nearly  perfect  as  to  sanitary  requirements  as  pos- 
sible. A  new  style  condenser,  which  is  a  device  of  their  own,  to 
take  care  of  the  gases  and  fumes,  seems  practical  for  the  purpose, 
but  the  certainty  will  be  when  the  machine  is  in  operation. 

The  Coe  Phosphate  Works. —  Have  been  closed  down  prac- 
tically all  summer,  no  work  being  done  there  until  within  the 
past  month.  They  have  carpenters  working,  fixing  up  their  old 
plant  for  the  purpose  of  starting  a  grinding  plant  to  be  need  in 
connection  with  the  paint  business,  so  that  I  will  not  be  able  to 
give  you  a  report  on  the  operation  of  this  new  business  until  they 
start  up,  which  will  probably  be  in  two  or  three  months. 

The  complaints  rendered  by  the  people  of  Lawrence  last 
summer  were  looked  into  by  your  inspector  and  a  full  report  waa 
rendered  to  you  which  you  have  on  file. 

Yours  very  truly, 

B.  F.  HA-NHLTO:?^, 

Inspector 
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CHEEKTOWAGA 

Yearly  Report  on  the  Retiderimj  and  Garbage  Works  of 

Cheektowaga 

BuPFAJLo,  N.  Y.,  January  1,  1908. 

Dr.  Eugene  H.  Pobter,  State  Co^nmissioner  of  Health,  Albany, 
N.  Y.: 

The  Buffalo  Fertilizer  have  not  expended  anything  for  im- 
provements to  their  buildings  in  the  pa^t  year.  Their  entire 
plant,  as  far  as  buildings  are  concerned^  are  in  hrst  class  shape. 

For  tlie  year  ending  December  31,  1907,  they  received  and  dis- 
posed of  the  following  material:  644  horses,  201  cattle,  3,219 
hogs,  2,501  dheep,  349  calves,  850,171  pounds  of  wet  tankage, 
2,888,808  pounds  of  wet  bone,  40,723  sheep  heads,  249  calves 
hoads,  4,371  calves  feet  and  5,903  setts. 

Their  rendering  plant  consists  of  five  tanks,  three  coolers,  one 
dryer,  the  capacity  of  w^hich  is  eighteen  tons  of  tankage  and  fifty 
ticrw^  of  grease  daily.  The  grejuse  extracting  plant  consists  of  two 
t«iiks  with  all  modern  appliances,  giving  this  department  a  capacity 
of  twenty  tons  of  tankage  and  twenty  tierces  of  grease  daily. 

Their  plant  li-as  been  running  continually  and  they  have  in- 
creased their  business  for  the  year  1907  over  the  year  1906. 

The  American  Agricultural  Chemical  Company  (Milsom 
works)  have  for  the  year  ending  December  31,  1007,  received  and 
disposed  of  the  following:  7,200,000  pounds  of  butcher  shop  fat, 
bones,  etc.,  1,950,000  pounds  of  horses,  cattle,  sheep,  hogs  (10,000 
head),  8,750,000  pounds  of  fresh  slaughter-house  carcass  stuff, 
etc,  12,000  hides,  skins,  pelts,  etc.,  5,500,000  pounds  of  miscel- 
laneous material  and  25,000,000  jx)unds  of  dry  merchantable 
tankage  stock. 

The  expenditure  for  i m p rove m out .^^  to  buildings,  etc.,  amounted 
to  very  little  in  the  past  year  a:^  all  of  their  buildings  are  in 
goo<l  condition. 

They  oj)eratc  twelve  renderinu"  tanks,  the  enpaeity  of  which 
vary  from  fiv'o  to  eiirlit  tons  acf^ordinic  to  tlu^  materials  handled; 
these  tanks  are  operated  the  year  round. 
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I  am  familiar  with  the  mamier  in  which  they  conduct  their 
plant  and  their  machinery  and  equipment  are  installed  according 
to  ail  requirements  of  the  State  Board  of  Health,  thus  conducting 
their  business  in  as  satisfactory  and  sanitary  manner  as  possible 
in  view  of  the  class  of  materials  they  destroy  or  manipulate. 

All  stuff  that  is  at  all  objectionable  is  given  their  prompt  and 
thorough  attention. 

The  Baynes  Garbage  Keduction  Company  have  received  and 
disposed  of  49,000,000  pounds  of  garbage  for  the  year  ending 
December  31,  1907,  which  is  a  decrease  of  1,195,300  pounds  for 
the  year  1906. 

The  largest  quantity  of  garbage  received  in  any  one  day  during 
the  past  year  was  271,230  pounds,  which  was  on  the  18th  day  of 
September. 

They  expended  during  the  year  the  sum  of  $5,225  in  miiintain- 
ing  the  sanitary  efficiency  of  their  plant, 

Their  plant  is  equipped  with  four  horizontal  tubular  steam 
boilers  of  125  horse  power  each  as  usually  rated.  Their  motive 
power  consists  of  two  steam  engines  of  seventy-iive  horse  power 
each,  one  mill  engine  of  hfty  horse  power,  one  dynamo  engine  of 
twelve  horse  power  and  several  steam  pumps  for  furnishing  the 
water  supply. 

They  have  in  use  twenty-one  rotary  driers,  four  extractors  for 
extracting  the  grease  from  the  material  and  two  mills  for  grind- 
ing the  tankage. 

Their  works  have  been  in  continuous  operation  and  the  garbage 
has  been  promptly  disposed  of  in  a  thorough  sanitary  manner. 

The  Buffalo  Keduction  Company  have  expended  in  the  past 
year  for  improvements  the  sum  of  $9,700,  which  consists  of  addi- 
tional improvements  to  their  rendering  plant  amounting  to  $2,000 
and  a  new  fertilizer  shed  (not  completed)  amounting  to  $7,700 
exclusive  of  machinery. 

For  the  year  ending  December  31,  1907,  they  have  manufac- 
tured 330,502  pounds  of  grease  and  tallow  and  1,584  tons  of  tank- 
age. 

Their  rendering  plant  consists  of  two  rendering  tanks  and  one 
dryer.    The  second  floor  is  used  for  skinning  purposes.     The  lig^t 
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is  furnished  bj  a  geuerator  which  is  run  by  a  small  twenty  horse 
power  engine,  the  same  being  located  in  the  boiler-room. 

The  extractor  building  contains  two  extractor  tanks  and  is 
operated  by  an  engine  and  necessary  machinery.  The  water  is 
supplied  by  the  Depew  &  Lake  Erie  Water  Company  and  has 
a  pressure  of  135  pounds,  the  main  being  six  inches. 

Their  plant  has  been  running  right  along  although  they  have 
not  done  the  amount  of  business  they  did  the  previous  year. 
There  is  no  doubt  but  what  their  business  will  increase  consider- 
able as  soon  as  their  new  building  is  completed. 

As  heretofore,  it  is  my  custom  to  pay  regular  visits  to  the  dif- 
ferent plants  and  I  am  jJeased  to  say,  that  in  the  past  year,  I 
have  had  less  complaints  than  I  have  had  in  any  previous  year. 

I  sincerely  hope  that  the  different  rendering  and  garbage  works 
at  Cheektowaga  have  been  running  in  a  satisfactory  manner  to 
you,  while  I  remain. 

Yours  obediently, 

JOIIX  T.  CLARIS, 

Inspector 


ROCHESTER  TALLOW  COMPANY 

Regular  reports  of  weekly  inspections  of  Inspector  Montgomery 
E.  Leary  have  boon  received  (^vcry  two  week-?  as  to  the  sanitary 
condition  of  the  plant  of  the  Rochester  Tallow  Company. 

These  reports  show  the  plant  to  have  been  kept  in  sanitary  con- 
dition, minor  nuisances  havinij:  been  carod  for  from  time  to  time* 


1  • 
1 


fi 


M 


» 


i 
•1 

II 


SPECIAL    INVESTIGATIONS 


19 


>>l 


i 


.1    I 


SPECIAL  INVESTIGATIONS 


OSWEGO  RIVER  WATERSHED 

Albany,  X.  Y.,  April  30,  1907. 

Eugene    H.    Poktee,    M.D.,    State    Commissioner    of   Health, 
Albany,  N.  Y.: 

Dear  Sir: —  1  beg  to  transmit  herewith  the  report  of  Prof.  H. 
2^.  Ogden,  Special  Assistant  Engineer,  covering  an  investigation 
of  the  pollution  of  Oswego  river  and  its  tributaries. 

This  investigation  represents  the  first  of  a  series  of  investiga- 
tions of  the  sanitary  conditions  of  the  watersheds  of  the  State 
which  you  have  directed  me  to  have  carried  out  by  the  Engineer- 
ing Division.  The  sanitary  inspections  in  the  field  and  the  col- 
lection of  statistical  data  were  performed  by  engineering  inspec- 
tors especially  appointed  for  this  work,  acting  under  the  immedi- 
ate direction  of  Professor  Ogden. 

I  have  carefully  reviewed  the  pccompanying  report  of  Pro- 
fessor Ogden  and  beg  to  expre.^s  my  concurrence  in  tKe  findings 
and  conclusions  therein  stated. 

Tte-^pectfully  yours, 

THEODORE  HORTOX, 

Chief  Engineer 


At3any,  N.  Y.,  April  30,  1907. 

Mr.  Theodore  Hortox,  Chipf  Engineer,  State  Dejxirtment  of 
TTeulth,  Albany,  X,  Y.: 

Dear  Sir: — Tu  accnnlaiice  with  vour  directions  T  bes:  to  sub- 
mit  the  followiiitr  rei)ort  of  tli(*  investigation  of  the  pollution  of 
tlie  Oswego  river  and  its  tributaries. 

On  June  oO,  1007,  a  preliminary  report  was  submitted  to  you 
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covering  the  work  which  had  been  carried  out  up  to  that  time, 
and  included  principally  the  examination  into  and  studies  relat- 
ing to  the  pollution  of  these  waters  by  domestic  sewage.  Accom- 
panying the  report  was  a  drainage  map  of  the  watershed  area 
and  a  diagram  showing  the  relative  density  of  the  resident  popu- 
lation. 

Since  the  submission  of  this  preliminary  report,  the  investiga- 
tion has  been  continued  to  include  an  examination  of  the  char- 
acter and  amount  of  factory  wastes  discharged  into  the  streams 
from  the  various  industrial  establishments  situated  upon  the 
watershed.  The  State  Commission  of  Health  has  also  authorized 
an  investigation  by  the  State  Hygienic  Laboratory  of  the  chem- 
ical quality  of  the  river  water  at  several  points  of  its  course,  with 
a  view  to  throwing  more  light  on  the  actual  present  contamina- 
tion. I  am  thus  able,  at  this  time,  to  include  the  results  of  these 
investigations  and  studies  and  to  submit  the  final  report  on  the 
subject. 

The  State  of  New  York  contains  six  large  drainage  systems, 
viz. : 

1.  The  streams  flowing  northerly  into  Lake  Ontario  and  tlie 
St  Lawrence. 

2.  Those  flowing  easterly  into  Lakes  Champlain  and  George. 

3.  Those  tributary  to  the  Hudson  and  Mohawk  rivers. 

4.  Those  flowing  southerly  into  Chesapeake  and  Delaware 
bays,  tributary  to  the  Susquehanna  and  Delaware  rivers. 

5.  Those  flowing  westerly  into  the  Niagara  river  and  into 
Lake  Erie. 

6.  Those  flowing  westerly  into  the  Mississippi  river,  tributary 
to  the  Allegheny  river. 

Of  these  systems,  the  first  is  the  largest,  though  it  must  be  sub- 
divided into  a  number  of  subsidiarv  areas,  as  follows: 

A.  The  St.  Lawrence  river  area,  containing  the  Racquette  and 
the  Oswegatcliie  rivers. 

B.  The  direct  Lake  Ontario  drainage. 

C.  The  Black  river  drainage. 

D.  The  Oswego  river  drainage. 

E.  The  Genesee  river  drainage. 
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Of  these  iive  distinct  areas,  the  Oswego  river  drainage  area 
is  not  only  the  largest,  but  also  the  most  important,  containing 
in  its  watershed  a  country  of  splendid  resources,  thickly  settledi 
containing  important  cities  and  many  flourishing  villages,  and 
covered  with  a  network  of  railroads.  The  Erie  canal  which 
crosses  the  area,  east  and  west,  has  built  up  along  its  banks  nu- 
merous industries,  depending  on  cheap  water  transportation  and 
the  extensive  water  power  on  the  Oswego  river  and  its  tributaried 
has  caused  the  development  of  many  others. 

A  striking  feature  of  this  district  is  the  collection  of  inland 
lakes,  also  of  importance  to  manufacturing  interests.  No  less 
than  eleven  of  these  lakes  exist  in  the  district,  varying  in  size 
from  Cazenovia  lake,  the  smallest  (area  2.8  square  miles;,  to 
Oneida  lake,  the  largest  (area  80.9  square  miles).  Cayuga  and 
Seneca  lakes,  each  with  an  area  of  about  CO  square  miles,  are 
of  great  importance  in  regulating  and  making  uniform  the  run- 
off from  their  large  drainage  areas. 

The  entire  area  of  the  State,  exclusive  of  Long  Island,  is  about 
48,000  square  miles,  divided  approximately  among  the  different 
watersheds  as  follows : 

Square  miles.    Square  miles. 

1.  St.  Lawrence  river 4,485 

Lake  Ontario    14,600 

19,086 

2.  Lakes  George  and  Ghamplnin 1,520 

3.  Upper  Uudsou  rivci   4,500 

Mohawk  river 3,500 

Lower  Hudson  river 5,025 

13,025 

4.  Delaware  river 2,870 

Susquehanna  river 5,500 

8,370 

6.  Niagara  river 2,150 

Lake  Erie 2,025 

4,175 

6.  Allegheny  river 1,825 

Total  area  of  the  State 48,000 
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Of  these  areas^  the  St.  Lawrence  area,  the  Upper  Hudson  area 
and  the  Black  river  area,  nearly  12,000  square  miles,  are  included 
in  the  Adirondack  wilderness,  leaving  36,000  square  miles  of 
inhabited  area,  of  which  the  Lake  Ontario  drainage  area  of 
14,600  square  miles  is  more  than  one-third.  Li  this  Lake  Ontario 
area  there  are  three  large  streams  with  their  drainage  areas  as 
follows : 

Black  river 1,860  square  miles 

Oswego  river 5,013  square  miles 

Genesee  river 2,500  square  miles 

The  remainder  of  the  Lake  Ontario  drainage  comes  from  Jef- 
ferson and  Oswego  counties  on  the  east,  from  Niagara,  Orleans 
and  Genesee  counties  on  the  west  and  from  a  portion  of  Wayne 
county  in  the  center  in  small  and  unimportant  if  frequent  streams. 

The  Oswego  river  drainage,  therefore,  of  5,013  square  miles  is 
over  one-third  of  the  Lake  Ontario  drainage,  about  one-seventh 
of  the  inhabited  drainage  and  between  one-ninth  and  one-tenth  of 
the  entire  area  of  the  State. 

The  drainage. area  of  the  Oswego  river  occupies  the  entire  cen- 
tral portion  of  New  York  State,  reaching  from  the  city  of  Home 
on  the  east  to  within  ten  miles  of  the  city  of  Rochester  on  the 
west,  a  distance  of  about  100  miles,  and  from  Lake  Ontario 
on  the  north  to  within  thii'teen  miles  of  the  Pennsylvania 
State  line  on  the  south,  a  distance  of  about  ninety  miles.  It  em- 
braces the  finger  lake  region  of  the  State  and  reaches  through 
Oneida  lake  and  its  tributary.  Fish  creek,  to  the  very  foothills  of 
the  Adirondacks.  It  includes  the  great  Cicero  and  Montezuma 
marshes.  It  is  traversed  by  the  Erie  canal,  which  cuts  across  and 
interrupts  the  natural  waterways,  intercepting  a  large  part  of  the 
water  naturally  stored  in  the  lakes  of  this  watershed. 

The  area  is  a  great  plateau,  though  deeply  dissected  by  broad 
river  and  lake  valleys.  The  geological  formation  is  Devonian 
sandstone  and  shale,  with  lavers  of  limestone,  all  nearlv  hori- 
zontal.  The  hilltops  frequently  rise  to  elevations  of  1,500  to 
2,000  feet  above  sea  level  and  the  vallevs  rise  from  the  level  of 
Lake  Ontario,  elevation  246,  to  the  level  of  Cazenovia  lake,  ele- 
vation 1,190,  which  is  on  the  top  of  the  plateau.     Along  the 
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southern  boundary  of  the  plateau  where  the  divide  between  the 
finger  lake  region  and  the  Susquehanna  river  is  found,  near  El- 
inira,  for  example,  the  plateau  level  is  depressed,  having  there  an 
elevation  of  about  980  feet,  rising,  however,  on  the  east,  south 
of  Cazenovia,  to  about  1,400  feet,  and  on  the  west,  south  of 
Canandaigua  lake,  to  about  1,500  feet.  Along  the  northern 
side  the  plateau  ends  in  an  escarpment  generally  quite  pro- 
nounced, which  rises  at  a  distance  of  about  ten  miles  from  Lake 
Ontario  to  an  elevation  of  about  200  feet  above  the  level  of  that 
lake,  causing  the  waterfalls  in  the  Oswego  river  as  well  as  in 
the  Genesee  and  Niagara  rivers.  The  lands  drained  by  Fish 
creek  on  the  north  are  low,  at  an  elevation  of  only  about  500 
feet  above  sea  level,  though  the  head  waters  on  some  of  the 
branches  reach  elevations  of  1,000  feet.  The  entire  region  has, 
therefore,  well-marked  topographic  features,  and  their  effect  on 
the  slopes  both  of  the  surface  of  the  groimd  adjacent  and  of  the 
surface  of  the  streams  themselves  is  very  marked. 

Biver  Slopes 

The  main  river  rises  from  Lake  Ontario  at  an  elevation  of 
246  by  a  series  of  dams,  utilized  for  water  power  in  the 
city  of  Oswego  and  at  Minetto,  about  forty  feet  in  the  first  five 
miles.  At  Fulton,  about  twelve  miles  from  the  lake,  it  has 
reached  an  elevation  of  345  feet,  or  100  feet  above  the  lake,  and 
at  Three  River  Point,  twenty-three  miles  from  the  lake,  where 
the  Seneca  and  Oneida  rivers  unite  to  form  the  Oswego,  the 
level  is  about  360  feet  above  the  sea,  the  dams  at  Fulton  and 
Phoenix  furnishing  additional  power. 

Oneida  lake  has  four  small  tributaries  —  Fish  creek,  with  its 
east  and  west  branches,  emptying  into  the  northeast  comer,  drain- 
ing a  thinly  settled  portion  of  Oneida  county;  Wood  creek, 
which  joins  Fish  crei^k  at  its  mouth  and  drains  the  central  por- 
tion of  Oneida  county,  and  which  receives  the  greater  portion  of 
the  sewage  of  the  city  of  Eomo;  Oneida  creek,  which  empties 
into  the  southeast  corner  of  the  lake,  and  which  receives  the 
sewage  of  the  city  of  Oneida;  and  Chittenango  creek  from  the 
south,  Chittenango  and  Cazenovia  being  two  small  villages  on 
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this  stream.     These  four  streams  are  generally  slow   in  their 
lower  reaches,  their  slopes  being  as  follows : 

Fish  creek  to  the  junction  of  the  two  branches,  about  fifteen 
miles,  with  a  difference  of  level  of  thirty  feet  or  a  grade  of  two 
feet  per  mile. 

Wood  creek  to  Rome,  about  fifteen  miles,  with  a  difference  of 
level  of  fifty  feet  or  about  three  feet  per  mile. 

Oneida  river  to  the  city  of  Oneida,  about  eighteen  miles,  with 
a  difference  of  level  of  forty  feet  or  about  three  and  one-third 
ftet  per  mile. 

Ohittenango  creek,  to  the  village  of  Chittenango,  about  eighteen 
miles,  with  a  difference  of  level  of  fifty-five  feet  or  about  three 
feet  per  mile. 

These  streams  in  their  upper  reaches,  like  all  those  on  the 
Oswego  watershed,  are  torrential  in  character,  rapid,  violent 
streams  at  certain  times  of  the  year  and  at  other  times  shallow 
and  small. 

The  head  waters  of  Fish  creek  are  in  the  town  of  Williams- 
town,  the  valley  elevation  being  about  670  feet.  Wood  creek 
ends  in  Lee  township  at  an  elevation  of  560  feet.  Oneida  creek 
starts  in  the  town  of  Smithfield  at  an  elevation  of  about  1,300 
feet,  and  Chittenango  creek  is  the  outlet  of  the  Erieville  reservoir 
which  has  an  elevation  of  1,504. 

Seven  miles  above  Three  River  Point,  the  outlet  of  Onondaga 
lake,  elevation  364  feet,  discharges  into  the  Seneca  river.  Thi> 
lake  receives  all  the  sewao^c  of  the  citv  of  Svracuse  as  well  as  the 
ri  fuse  of  the  manufacturing  establishments  on  its  shores  and  is 
consequently  much  polluted.  The  two  tributaries  are  the  Onon- 
daga creek,  draining  territory  to  the  south  to  a  distance  of  about 
twenty  miles  and  risin^e:  to  an  elevation  of  al>out  1,200  feet;  and 
Xine-mile  creek,  the  outlet  of  Otisco  lake,  which  has  an  elevation 
of  784  feet. 

About  seventeen  miles  above  Three  River  Point,  and  forty 
miles  from  the  lake,  the  village  of  Baldwinsville  utilizes  the 
power  obtained  from  a  low  dam  across  the  river,  the  elevation 
above  the  dam  being  374  feet,  or  ten  feet  above  Three  River 
Point. 
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From  Baldwinsville  to  Cayuga  lake  and  the  junction  with  the 
outlet  of  Seneca  lake  is  about  thirty-six  miles,  the  elevation  of 
Cayuga  lake  being  381  feet,  a  rise  of  seven  feet  or  a  grade  of 
the  river  surface  of  a  little  more  than  two  inches  per  mile,  mak- 
ing the  stream,  therefore,  slow  and  tortuous.  Between  Baldwins- 
ville  and  Cayuga  lake,  the  outlets  of  Skaneateles  and  Owasco 
lakes  enter;  the  former,  elevation  867  feet,  is  the  water  supply  of 
the  city  of  Syracuse  and  its  waters  are  kept  pure  for  that  pur- 
l>08e.  The  outlet  is,  however,  polluted  by  the  sewage  of  the 
village  of  Skaneateles.  This  outlet  has  a  fall  of  493  feet  but  the 
factories  and  small  villages  which  formerly  depended  on  this 
water  power  have  been  practically  wiped  out  in  the  diversion 
of  tlie  water  to  Svracuse. 

OwAaco  LAKE  has  an  elevation  of  710  feet  and  the  fall  to  the 
river  is  largely  used  for  power.  Dams  within  the  city  of  Aubum 
absorb  about  one-half  of  the  fall.  There  are  also  smaller  powers 
at  Throopville  and  Port  Byron.  The  headwaters  of  Owasco  lake 
approach  in  a  swamp  near  Freeville  the  headwaters  of  Fall 
creek,  one  of  the  tributaries  of  Cayuga  lake,  at  an  elevation  of 
1,045  feet.  Owasco  lake  is  used  as  the  water  supply  of  Aubum 
and  pollution  of  the  lak(»  water  is  carefully  guarded  against. 
But  the  outlet  is  badly  polluted  by  the  city  and  the  villages  on 
the  banks. 

Cayuga  lake,  extending  southerly  about  forty  miles,  and  with 
a  width  of  from  one  to  two  miles,  has  only  small  tributaries. 
The  main  inlet  approaches  one  of  the  tributaries  of  the  Susque- 
hanna about  eight  miles  south  of  the  lake  at  an  elevation  of 
1,020  feet.  The  city  of  Tthaca  discharges  its  sewage  into  the 
south  end  of  the  lake  and  a  inimbor  of  small  villages  indirectly 
contribute  to  its  pollution.  But  the  natural  sedimentation  oc- 
curring in  so  large  a  volume'  of  water  undoubtedly  prevents  any 
effect  on  the  Oswego  river. 

Seneca  lake,  about  the  same  size  as  Cayuga  lake  and  parallel 
to  it,  thirteen  miles  west,  is  sixty-three  feet  higher,  the  fall  being 
utilized  at  the  villairos  of  AVaterloo  and  Seneca  Falls  where  there 
are  extensive  manufaotori<?s,  and  much  contributing  pollution. 
The  city  of  Geneva  nt  the  north  end  of  the  lake  and  the  villages 
of  Watkins  and  Ifontour  Falls  at  the  south  end  discharge  sewage 
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directly  into  the  kke,  the  village  sewage  being  neutralized,  how- 
ever, by  the  lake  sedimentation.  The  inlet  of  Seneca  lake  ap- 
proaches a  tributary  of  the  Chemung,  a  branch  of  the  Susque- 
hanna, near  Horseheads  at  an  elevation  of  975  feet. 

Keuka  lake,  about  half  the  size  of  Seneca  lake,  is  about  seven 
miles  west  discharging  into  Seneca  lake  about  fifteen  miles 
from  the  north  end.  It  is  at  an  elevation  of  709  or  265  feet 
higher  than  Seneca  lake.  The  power  available  is  utilized  at  a 
number  of  sites,  some  of  them  within  the  village  of  Penn  Yan 
which  is  at  the  north  end  of  the  lake.  This  village  takes  its 
Avater  supply  from  the  lake  and  the  shores  of  the  lake  are  care- 
fully guarded  against  pollution  and  the  village  purifies  its  sewage 
before  allowing  it  to  go  into  the  outlet  so  that  the  pollution  from 
this  source  especially  in  view  of  the  subsequent  sedimentation  in 
Seneca  lake  is  very  small. 

From  the  north  end  of  Cayuga  lake,  the  main  stream  con- 
tinues westerly  twenty-three  miles  to  Lyons  where  the  Canan- 
daigua  outlet  and  Ganargua  creek  unite  to  form  the  Clyde  river. 
At  the  junction,  the  river  has  an  elevation  of  about  390  feet,  or  is 
ten  feet  higher  than  at  Cayuga  lake,  a  slope  of  about  five  inches 
per  mile. 

Canandaigua  lake  is  about  thirtv-t^vo  miles  from  Lvons  and 
\k  about  300  feet  higher,  elevation  G86  feet,  the  fall  being  utilized 
in  small  factories  at  Chapinsville,  Shortsville,  Manchester  and 
Phelps.  All  these  villages  together  with  the  village  of  Canan- 
(laigua  discliargo  lM)th  their  sewage  and  factory  wastes  directly 
into  tlio  stream  with  no  opportunity  for  sedimentation.  The  inlet 
of  Canandaigna  lake  approaches  the  head  waters  of  the  CoIk-k*- 
ton  river,  a  tributary  of  the  Susauchanna,  at  an  elevation  of  1,370 
feet. 

The  other  branch  at  Lyons  flows  westerly,  gradually  rising  to 
its  soureo  near  Ivocliester  where  it  has  an  elevation  of  about  ^00 
feet.  A  tributary,  ]\rud  creek,  comes  in  from  the  south  rising 
at  an  elevation  of  1,200  feet  just  west  of  and  nearly  to  the  south 
end  of  Canandaigua  lake.  On  Ganargua  creek  are  the  two  vil- 
lages of  Palmyra  and  ilaecMlon,  both  directly  polluting  the 
if  t  ream. 
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Surface  Slopes 

The  surface  slopes  have  already  been  suggested  by  the  topog- 
raphy, just  described.  The  country  is  flat  and  nearly  level 
around  Lake  Ontario.  Easterly  to  Rome  and  southerly  to  a  dis- 
tance of  about  twenty  miles  from  the  lake  for  the  entire  distance 
from  Syracuse  to  Macedon,  the  general  level  differs  but  little 
from  place  to  place,  resulting  in  a  sluggish  flow  in  the  main  river, 
the  erosion  of  the  banks  and  the  alluvial  character  of  the  soil  mak- 
ing the  stream  turbid  and  discolored  in  times  of  flood. 

South  of  this  region,  the  tributaries  have  steep  slopes  although 
the  main  valleys,  generally  alx)ut  a  mile  wide,  have  only  a  moder- 
ate and  gradual  slope.  These  bottom  lands  offer  good  farming 
facilities,  are  entirely  deforested  and  are  highly  cultivated.  The 
surface  slopes  rising  at  right  angles  from  these  main  valleys, 
however,  are  steep  and  even  precipitous  and  the  same  is  true 
of  the  banks  of  all  the  lakes  except  Oneida  and  Onondaga  which 
are  in  the  level  district.  An  average  surface  slope  of  the  banks 
of  Cayuga  lake  is  perhaps  500  feet  to  the  mile  and  the  side  slopes 
of  all  the  valleys  and  other  lakes  is  not  very  different.  The  effect 
i--.  that  all  the  tributaries  are  extremely  rapid  and  torrential, 
v/ashing  down  into  the  valleys  pollution  from  fields  and  from  the 
surface  generally,  oft<»n  tem[>orarily  flooding  the  valleys  when 
sufficient  run-off  capacity  is  not  available.  As  an  example,  the 
conditions  at  Montour  Falls,  at  the  south  end  of  Seneca  lake,  and 
at  Ithaca,  at  the  south  end  of  Cayuga  lake,  may  be  cited.  Both 
of  these  districts  havi^  been  made  the  occasion  of  special  reports 
by  agents  of  the  Department  of  Health  and  will  be  found  in  the 
jmblished  reports. 

The  velocity  of  the  main  .streams  in  the  side  valleys  being  high 
and  the  surface  wash  being  foul  the  conditions  of  pollution  are 
ideal  and  the  dang(M\s  to  be  appndiended  from  the  main  stream 
into  which  all  the  wash  is  carried  are  very  great,  provided  any 
use  is  made  of  the  main  stnani  for  domestic  purposes.  To  off- 
set these  conditions,  liowcver.  the  fact  exists  that  a  large  part  of 
the  drainage  oonics  through  one  or  more  of  the  lakes  where  sedi- 
mentation is  aetivf  and  where  a  large  part  of  the  impurities  are 
deposited.  This  mitigating  circumstance  is  true  not  only  of  the 
surface  wash  but  also  of  the  sewage  of  the  large  cities.     Thus 
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Syracuse  discharges  into  Onondaga  lake;  Auburn,  into  a  series 
of  ponds  used  for  power  purposes;  Ithaca,  into  Cayiiga  lake; 
Geneva,  into  Seneca  lake;  Home,  into  Oneida  lake;  Canandaigua, 
Seneca  T'alls,  Waterloo,  Lyons,  ^Newark,  Clyde,  Baldwins- 
ville  and  Fulton  and  Phoenix  discharge  directly  into  the  main 
river  and  it  is  the  pollution  from  these  cities  and  villages  which 
U  most  to  be  feared.  The  efficiency  of  sedimentation  in  remov- 
ing all  dangers  from  sewage  polluted  waters  is  questionable  but 
there  can  be  no  doubt  that  it  very  much  reduces  the  dangers  from 
drinking  such  contaminated  water. 

Soil 

Owing  to  the  glacial  deposits  caused  by  the  gradual  with- 
drawal of  the  ice  sheet  from  this  watershed  area,  the  soil  cover- 
ing of  nearly  all  the  district  is  a  mixture  of  clay  and  gravel,  with 
pockets  of  either,  interspersed.  Drift  fills  the  valleys  to  great 
depths  (containing  less  clay)  although  the  general  character  of 
the  soil  throughout  is  indicated  by  the  geological  term,  boulder 
clay.  Little  subsurface  drainage  of  large  extent  can,  therefore, 
be  expected  although  in  the  valleys  alongside  the  streams  and 
rivers,  subterranean  water  in  large  quantities  is  found. 

The  glacial  soil  is  composed  of  the  results  of  glacial  erosion  and 
of  rock  decay,  such  soils  being  even  now  in  the  process  of  forma- 
tion. The  soil  is,  therefore,  strong,  supplying  steadily  the  neces- 
sary elements  of  plant  fertility.  The  district  in  question  is, 
therefore,  as  a  direct  result  of  the  glacial  formation  of  the  soil 
constituents  largely  agricultural.  The  clay  soils  produce  crops 
of  apples  and  pears  and  grape?,  the  hillsides  being  particularly 
well  adapted  for  the  latter,  and  the  valley  bottoms  are  devoted  to 
general  agriculture. 

The  following  table  shows  the  percentage  of  area  in  the  several 
counties  of  the  watershed  which,  according  to  the  United  States 
census  for  1900,  are  reported  a?  farms,  the  improved  and  unim- 
proved portions  being  shown  in  separate  oolunms. 
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Table  Siiowixo  the  Abeas  of  the  Several  Counties  o:^  the 
Oswego  Rivee  Watershed  and  the  Areas  of  Improved 
AND  Unimproved  Farms  with  Percentages. 


county 


Cayuga. . 
Mflidison.. 
Oneida . . . 
Onondaga 
Ontario.  . 
Oswego.  . 
Beneca . . . 
Schuyler . 
Tompkins 
Wayne.. . 
Yates.... 


Area. 


Square  !       . 
miles.    I      Acres. 


756 
670 

1.215 
812 
640 

1,038 
420 
352 
506 
624 
320 


483,840 
42«.8(K) 
777, 6<K) 
519,080 
409,600 
664,320 
208,800 
225,280 
32:^,840 
399,360 
204,800 


Total 
area  of 

fanus. 


413,924 
388.866 
657,748 
453.934 
405,003 
492,935 
194,5Ul 
196,718 
285,721 
363,211 
203,568 


Per 
cent. 

Area  of 

improved 

farms. 

cent. 

.85 

341,950 

.71 

.91 

232.647 

.64 

.85 

447,359 

.57 

.87 

383.621 

.74 

.99 

318.948 

.78 

.74 

319,431 

.48 

.72 

169.186 

.63 

.87 

158.991 

.71 

.88 

230.543 

.71 

.91 

305,299 

.77 

.99 

168.485 

.82 

The  waterr^hed  area,  tlierefore,  as  a  whole  is  agricultural  and  is 
likely  to  remain  so,  with  the  probability  that  with  more  intonsivo 
cultivation  the  pollution*  of  the  streams  from  wash  of  fertilizer 
will  increas«e  rather  than  decrease. 


Area  of  ^Yater  S.itrfa^e 

The  lakes,  in  spite  of  their  large  influence  on  the  run-off  and  of 
the  pollution  have  only  a  small  percentage  of  the  area,  a  total  ai*ea 
of  lake  water  surface  being  295  square  miles  as  compared  with 
the  total  area  of  5,013  miles  or  about  0  per  cent.  The  drainage 
area  tributary  to  these  lakes  i:^,  however,  large,  4,564  square 
miles  out  of  the  total  area,  or  89  per  cent.  This  emphasize* 
the  im})ortance  of  the  sedimentation  process  carried  on  in  the 
lakes  and  the  relativelv  small  area  over  which  immediate  and  care- 
ful  supervision  is  necessary,  namely,  that  area  and  those  cities  and 
villages  which  do  not  drain  into  the  lakes  but  directly  pollute 
the  main  river,  mentioned  ^n  page  5S5  of  this  report.  The  fol- 
lowing table  gives  the  dc^tnil?  of  the  areas  on  the  several  lakes  and 
trihutarv  thereto. 
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Table  Showing  the  Abeas  of  the  Lake  Subface  and  of 
SuBFACE  Abeas  Tbibutaby  Thebeto  on  the  Oswego  Rim 
Watebshed. 


Name. 

Oneida 

Cazenovia  .  . 
Seneca  .  .  . 
Keuka  .  .  . 
Cayuga  .  .  . 
Canandaigua 
Owasco  .  .  . 
Skaneateles  . 
Onondaga  .  . 
Otisco  .  .  .   . 
Cross 


Lake  area, 
sq.  m. 

tributKT. 
sq.  a. 

80.9 

1,S00 

2.8 

9 

66.0 

707 

20.3 

187 

66.7 

598 

18.6 

178 

12.4 

208 

15.1 

84 

4.1 

267 

4.0 

S4 

3.9 

294.8 

4,564 

The  character  of  the  soil,  indicating  the  probable  amount  of 
subsoil  drainage  and  surface  wash,  can  be  estimated  on  the  level 
district  where  the  work  was  done  by  the  borings  made  by  the  au- 
thorities of  the  barge  canal  survey.  Along  the  line  of  this  pro- 
posed canal,  which  is  approximatelf  on  the  present  location,  89,- 
200  lineal  vertical  feet  of  borings  were  made,  the  average  depth 
being  14.8  feet.  Of  this  distance  23  per  cent,  was  in  sand,  16 
per  cent,  in  clay,  13  per  cent  in  sand  and  gravel,*  and  12  per  c«nt. 
in  sand  and  clay.  The  remaining  36  per  cent,  was  divided 
among  hardpan,  clay  nud  gravel,  muck,  etc.,  as  shown  in  the 
following  table. 

Ti^BLE    Showing    Depths    of    IMatebial    of    Various    Sorts 
Along  the  Line  of  the  Baeoe  Canal  from  Little  Falls 

TO  Ex>CH ESTER. 

\>rticj!l  Per 

Materi.\l.  f<et.  Ofnt. 

Sand 8.01!^  23 

Clay (;,.514  16 


0 

C 

0 

S 

C 

C 

C 


I. 

I 


8' 
d 

i: 
f 

F 

1 
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Material. 

Sand  and  gravel   .  . .  . 
Sand   and   clay    .  . . .  . 

Gravel  and  clav 

Gravel 

Sand,  clay  and  gravel 
Muck  and  quicksand  . 

Hardpan 

Rock 


Vertical 
feet. 

Fer 
cent. 

4,996 

13 

4,576 

12 

3,674 

9 

3,237 

8 

2,726 

7 

2,732 

7 

1,545 

4 

282 

1 

39,200 

■■  r- 

100 

Population 

The  density  of  population  on  this  watershed,  while  not  gen- 
erally dependent  on  the  population  concentrated  in  large  cities,  yet 
i\^  so  grouped  in  frequent  villages  and  in  well-developed  fanning 
romniunities  that  the  density  of  population  is  above  the  average 
uf  the  whole  State.  This,  the  State  Water  Supply  Contniission 
iLTives  as  fifty  per  square  mile  excluding  the  cities  and  large  vil- 
lages. The  total  population  of  this  watershed  is  about  490,000 
which  means  on  an  area  of  5,013  square  miles  a  density  of  ninety- 
eight  per  square  mile.  If  the  population  of  Syracuse,  the  largest 
city,  be  subtracted,  the  density  becomes  seventy-eight  per  square 
mile.  The  accompanying  plan,  plate  IIT  of  the  Report  of  the 
State  Water  Supply  Commission,  presents  a  comparison  of  densi- 
ties with  other  parts  of  the  State.  This  plan  shows  that  in  each 
county  the  presence  of  a  city  is  indicated  by  an  increased  density. 
For  example,  in  Xiagara,  Monroe,  Onondaga  counties,  if  the 
]><>pulation  of  their  largest  city  be  subtracted,  the  density  falls  to 
fifty-five,  eighty-five  and  seventy  respectively  instead  of  152,  350, 
220,  as  given,  and  the  comparison  might  be  extended  to  other 
counties  where  the  dcnL-^iity  is  apparently  high. 

Purity  of  water  in  streams  depends  directly  on  the  paucity  of 
population  on  the  firatheriug  ground  and  the  effect  of  increased 
(lensitv  is  9^)  well  uudcrstood  that  chemists  have  considered  that 
an  increase  of  twenty  persons  per  square  mile  would  increase  the 
chlorine  in  the  surface  water  by  0.1  part  per  million,  on  account 
of  the  increased  human  pollution.  Fifty  to  eighty  persons  per 
square  mile  is  a  small  number,  giving  a.s  an  avoras^o.  \o  o«ic^  \«et- 
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son  about  eight  acres  on  which  to  live  and  care  for  his  wastes. 
The  city  of  Boston  gets  an  important  part  of  its  water  supply 
from  an  area  on  which  are  over  700  persons  per  square  mile  tnd 
the  supply  is  considered  good.    But  in  this  case  especial  care  is 
taken  to  prevent  as  far  as  may  be  the  sewage  of  this  population 
escaping  anywhere  on  the  watershed  without  first  undergoing  a 
thoroiigh  purification. 

So  far,  however,  as  the  density  of  population  alone  is  concerned, 
and  excluding  the  eight  large  cities  on  the  watershed,  the  condi- 
tions are  favorable  not  merely  for  retaining  the  Oswego  river  in 
its  original  purity  but  also  for  utilizing  the  stream  as  a  source  of 
drinking  water  if  so  desired,  in  so  far  as  human  contamination 
is  concerned. 

The  cities  on  the  watershed  are  few,  only  eight  in  number,  and 
are  the  first  eight  of  the  following  table.  Rome  discharges  a  por- 
tion of  its  sewage  into  the  Mohawk  river  but  this  portion  is  only 
from  the  extreme  easterly  part  of  the  city  and  is  here  estimated 
to  be  one-tenth  of  the  entire  city.  The  population  of  Rome  is, 
therefore,  reduced  to  one-tenth.  The  other  names  on  the  list  arc 
those  of  incorporated  villages  which  either  as  a  whole  or  in  part 
discharge  sewage  directly  into  the  stream. 

Table  Showing  Population  of  Cities  and  Villages  ITavixg 
Paktial  or  Complete  Sewer  Systems  and  Discharging 
INTO  THE  Oswego  River  or  its  Tributaries. 

Syracuse   117,4:08  Penii  Yaii 4,504 

Aubiini 31,423  Solvay 4,196 

Osweor(»   22,109  Waterloo 4,123 

.Rome    14,906  Cauastota   3,244 

Ithaca 14,615  Bald  winsvi  lie 2,961 

Geneva    12,250  Watkins    2,951 

Fulton 8,848  Clyde    2,552 

Oneida    8,420  East  SvracMise   2,509 

Canandaigua 7,36  i  Clifton  Sprinors   ....  1,586 

Seneca  Falls 6,733  Groton 1,188 

Lyons    4,758  Jordan    965 

Newark 4,554 

Total  population  discharging  sewage,  262,148. 
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Table  Showing  Population  of  Incobpobated  Villaqes  on 
THE  Oswego  Riveb  Watekshed  Deainino  into  the  Main 
Stream  oe  its  Teibutaeies. 


Fairport 

Camdeu 

Palmyra 

Cazenovia  .  . .  . 

Phoenix 

Weedsport  . .  .  . 

Moravia    

Fayetteville    .  . 

Phelps 

Dundee 

Trumansburg  . 

Manlius 

Montour  Falls  . 
Hamraondsport 
Liverpool  . . . . 
Naples 

Port  Bvron    .  . 

« 

Shortsville    .  .  . 
Union  Sprinp* 
Interlaken  . .  .  . 
Manchester  .  . . 


2,849 
2,370 
2,096 
1,819 
1,532 
1,525 
1,442 
1,304 
1,300 

1,291 

1,219 

1,193 

1,169 

1,133 

1,048 

1,013 

922 

994 

717 

711 


Dryden    .  .  . 
Cleveland   . 
Victor  .... 
Ohittenango 

Ovid 

Aurora  . .  . 
Macedon  . . 
Marcellus  . 
Savannah  . 
Cainillus  . . 
Rushvillo  . 
Jf reeville  . . 
Burdette  .  . 
Xewlield  . . 
Vernon   .  .  . 

Cato    

Eastwood  . 
Odessa  .  . . 
Meridian  .  . 


7     Oneida  Castle 


699 
689 
649 
639 
624 
623 
592 
589 
573 
567 
416 
440 
409 
378 
380 
350 
341 
354 
335 
291 


Total  population  in  incorporiitcd  villages  without  sewers  is, 
therefore,  39,110. 

The  density  of  population  on  the  rural  areas  can  be  found  by 
subtracting  the  population  of  the  cities  and  villages  from  the 
total  population.  If  the  population  now  with  sewers  are  sub- 
tracted the  remaining  population  becomes  227,852  and  the  re- 
sulting rural  density  is  forty-five  per  square  mile.  If  the  popu- 
lation in  all  cities  and  incorporated  villages  on  the  watershed  be 
subtracted  from  the  total  population  the  remaining  population 
becomes  thirty-eight  per  square  mile.  About  62  per  cent.,  there- 
fore, of  the  total  population  live  in  the  cities  and  incorporated 
villages  and  the  remaining  38  per  cent,  are  scattered  on  the  farms 
and  in  the  hamlets  on  the  watershed. 
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It  may  also  be  noted  that  of  the  twenty-two  cities  and  villages 
noted  in  the  table  on  page  589,  all  of  the  first  eight  named  have 
complete  sewerage  systems  and  discharge  raw  sewage  directly  into 
the  main  stream  or  its  tributaries.  The  population  of  these  eight 
is  215,324,  or  nearly  one-half  of  the  entire  population  on  the 
watershed.  It  is  also  71  per  cent,  of  the  entire  population  resident 
in  all  the  cities  and  incorporated  villages  on  the  watershed.  If, 
therefore,  these  eight  cities  should  properly  purify  their  sewage 
before  discharging  it  into  the  stream  71  per  cent,  of  the  sewage  of 
the  entire  district  would  be  properly  treated. 

Stream  Flow 

The  flow  in  the  Oswego  river  is  unusually  uniform,   due  un- 
doubtedly to  the  large  area  of  swamp  and  water  surface.     For  the 
four  years,   1901   to   1904,   inclusive,   at  Minetto,   the   monthly 
average  varied  from  a  minimum  of  2,813  cubic  feet  per  second  to 
a  maximum  of  18,721  cubic  feet  per  second,  a  condition  of  great 
regularity  compared  with  oth(»r  streams  ^vith  similar  torrential 
tiibutaricvS.    In  1899  and  1900,  however,  the  flow  during  the  sum- 
mer months  was  much  reduced,  being  less  than  1,000  cubic  feet  per 
second  during  all  the  summer  months  for  both  years,  reaching  an 
extreme  minimum  of  585  cubic  feet  per  second  in  October,  1899. 
The  details  are  shown  in  the  appendix  of  preliminary  report.     The 
llow  of  585     cubic  feet  per  second  is  at  the  rate  of  eleven  hun- 
dredths cubic  feet  per  second  per  square  mile  of  watershed,  a  low 
value  for  so  large  an  area.     It  may  be  accounted  for,  in  part  at 
least,  by  the  fact  that  a  largo  amount  of  the  natural  drainage  is 
intercepted  by  the  Erie  canal  and  is  thus  ]>revented  from  following 
the  stream  to  the  outlet.     The  general  statement  is  made  in  the 
report  on  the  barge  canal  that  low  water  flow  in  the  O-^wego  is 
v\  the  rate  of  twenty-three  hundredths  cubic  feet  per  second  or  a 
total  of  1,150  cubic  feci  per  second.     Takinir  iho^e  two  values  for 
the  probable  minimum  flows  on  the  different  ])arts  of  the  water- 
"=lied  where  no  actual  moasnrements  of  the  flow  have  been  made, 
the  minimum  flow  at  the  several  points  named  have  been  computed 
and  are  shown  in  the  following  table: 
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Table  Showing  the  Probable  Minimum  Flow  in  Different 
Parts  of  the  Os\vego  River  Watershed,  Computed  from 
the  Areas  Assuming  Minimum  Flows  of  0.11  and  0.23 
Cubic  Feet  per  Second  per  Square  Mile  for  the  Area 
Drained. 


location. 


Minetto 

Oneida  outlet 

Onondaga  outlet 

Otisco  outlet 

Skaneateles  outlet 

Owasco  outlet 

Oayxiga  outlet 

Seneca  and  Keuka  lukes .... 

Canandaigua 

Three  River  Point 

BaldwinaviUe 

Canandaigua  creek  at  Lyons. 

Canargua  at  Lyons 

Clyde  at  Lyons 


Discharge, 

Discharge, 

Drainage 

0.11  cubic 

0.23  cubic 

area  in 

feet  per 

feet  per 

square 

second 

second 

miles. 

per  square 
mile. 

per  square 
mile. 

Cu.  ft.  per  sec. 

Cu.  ft.  per  8ec. 

5,013 

550 

1.150 

1.300 

143  > 

329 

301 

33  , 

e? 

34 

4 

8 

84 

9 

19 

208 

23  1 

48 

593 

65 

136 

804 

98 

206 

175 

19 

40 

3,432 

377 

789 

3,103 

341 

713 

431 

47 

99 

298  i 

33 

68 

729  ' 

1 

80 

167 

* 

The  pollution  of  the  Oswego  river  and  its  tributaries  that  is 
most  to  be  apprehended  comes  from  the  discharge  of  sewage.  No 
sewer  gaugings  are  available  and  estimates  must  be  based  on  the 
tributary  population.  This  may  be  done  by  assuming  a  per  capita 
consumption  of  water  and  considering  that  the  water  consumption 
and  the  sewage  flow  are  the  same.  The  pollution  is  then  ex- 
}>ressed  as  the  ratio  of  the  stream  flow  to  the  sewage  flow.  The 
])opulation  may  also  bo  directly  referred  to  the  stream  flow,  ex- 
])ressing  the  ratio  of  stream  flow  if  cubic  feet  per  second  to  the 
population  expressed  in  thou^and:^.  For  example,  at  Minetto,  for 
a  minimum  flow  of  585  cubic  feet  per  second  the  pollution  may  be 
computed  as  follows,  assuming  all  the  cities  and  villages  to  be 
sewered  and  to  discharge  directly  into  the  stream,  and  assuming  a 
prr  panita  water  consumption  r.f  100  gallons  per  day. 

.Wl,2r,4x  100 

is  40  cubic  feet  per  second. 

fiO  X  60  X  24  X  7.5 


594  Twenty-eighth  Annual  Report  of  tue 

If  only  the  eight  cities  now  having  sewer  systems  and  discharg- 
ing sewage  actually  into  the  river  be  considered,  the  computation 
is 

262,148  X  100 

or  38  cubic  feet  per  second. 

60  X  60  X  24  X  7.5 

If  in  the  first  case,  one-tenth  of  the  "cmaining  population  in 
villages  be  supposed  to  contaminate  the  stream,  the  value  forty- 
six  is  changed  to  fifty-two  and  in  the  second  case  to  forty-six. 
The  flow  of  sewage  may,  therefore,  be  taken  as  from  fifty-two  to 
forty-six  cubic  feet  per  second  and  the  minimum  flow  of  the  stream 
by  the  table  on  page  592  at  from  550  to  1,150  cubic  feet  jx^r 
second.  The  dilhition  is,  therefore,  from  twelve  to  twenty-three 
times.  It  is  generally  understood  that  it  is  necessary  to  have  a 
dilution  of  from  twenty-five  to  forty  times  in  order  to  have  a  satis- 
factory result,  that  is  so  that  the  mixture  shall  not  at  any  time 
become  outwardly  offensive.  It  is  not  possible  to  place  any  dilu- 
tion as  that  which  will  prevent  distribution  of  disease  of  the  pol- 
luted water  is  used  for  drinking  water.  The  dilution  of  forty 
times  is  that  necessary  to  avoid  all  nuisances  of  smell  and  appear- 
ance. The  flow  of  the  Chicago  Drainage  canal  was  adjusted  en- 
tirely with  a  view  to  securing  this  dilution. 

Again,  sanitarians  agree  that  a  flow  of  about  four  cubic  feet  per 
second  will  properly  dilute  without  creating  a  nuisance  the  sewage 
from  1,000  persons.  Two  hundred  and  sixty-two  thousand  one 
hundred  and  forty-eight  persons  would,  thorofore,  require  a  stream 
flow,  of  2fi2  X  4  or  94^  cubic  feet  per  second  which  is  the  average 
minimum  flow  of  the  stream  but  nearlv  twioe  tho  actual  occasional 
minimum.  This  indicates  that  the  river  is  barely  able  to  as- 
similate the  pollution  and  that  local  pollution  will  undoubtedly 
result  and  that  a  generally  unsatisfactory  condition  of  the  river 
in  its  lower  reacbf^  must  inevitably  result  in  tho  near  future. 

Considering  now  tho  several  parts  of  tho  watershed  by  them- 
selves, taking  them  in  order  up  stream,  we  find  the  relations  be- 
tween the  stream  flow  and  the  sewago  flow  to  be  as  follows: 

OxEiDA  LAKK  to  ]ts  outlot  has  a  minimum  flow  of  from  143  to 
349  cubic  feet  ])or  second  and  a  total  population  on  the  watershed 
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of  66,450  persons.  There  are  two  cities,  Rome  and  Oneida,  and 
the  following  villages  on  the  watershed,  viz.,  Cazenovia,  Canastota, 
Camden,  Oneida  Castle,  Chittenango,  East  Syracuse,  Cleveland 
and  Vernon.  This  means  a  total  population  now  discharging 
sewage  of  29,079  and  a  future  total  population  in  villages  and 
cities  of  35,267.  At  100  gallons  per  head  per  day,  this  reduces  to 
5.4  cubic  feet  per  second  for  the  flow  of  sewage  as  compared  with 
the  stream  flow  of  143  to  349  cubic  feet  per  second  or  a  dilution 
of  from  twenty-six  to  sixty-three  times,  which  is  satisfactory  and 
reasonable  and  not  likely  to  cause  any  nuisance.  It  does  not  imply 
anything,  however,  as  to  the  possibility  of  local  pollution  in  Wood 
creek  at  the  point  where  the  sewage  of  Home  is  received.  Here 
the  creek  is  much  overtaxed  and  some  method  of  preventing  the 
deposit  of  the  gross  impurities  into  the  stream  should  be  devised 
and  put  in  operation. 

Onondaga  lake  has  a  minimum  stream  flow  at  its  outlet  of 
from  thirty-three  to  sixty-seven  cubic  feet  per  second,  and  has  a 
total  population  on  the  watershed  of  134,208,  of  which  Syracuse 
has  108,374,  Solvay,  4,196,  and  the  remainder  is  rural  and 
resident  in  the  villages  of  Eastwood,  Liverpool,  Marcellus,  Ca- 
millus,  the  four  villages  containing  2,630  persons.  Taking  the 
total  sewered  popiilatiou  as  the  sum  of  the  population  of  Syracuse 
iind  the  five  villages  or  115,200,  the  flow  is  eighteen  cubic  feet  per 
second  which  compared  with  the  minimum  stream  flow  shows  a 
liilution  of  but  from  two  to  four  times.  The  actual  minimum 
flow  from  Onondaga  lake  is  probably  more  than  the  watershed 
area  would  indicate  because  it  is  commonly  understood  that  a 
large  part  of  the  flow  is  due  to  the  presence  of  springs  at  the 
bottbm  of  the  lake.  The  otherwise  inevitable  nuisance  is  prob- 
ably avoided  by  the  large  quantity  of  chemicals  (calcium  chloride) 
discharged  into  the  lake  by  the  Solvay  Company.  In  spite  of 
the  springs  and  in  spite  of  the  large  sedimentation  occurring  in 
the  lake,  the  outlet  is  badly  polluted,  the  chemical  analysis  of 
the  water  at  Long  Branch,  which  is  on  this  outlet,  clearly  prov- 
ing the  fact. 

Skaneateles  lake  has  a  watershed  area  of  eighty-four  square 
miles  and  should  have  a  minimum  stream  flow  in  its  outlet  of 
from  nine  to  nineteen  cubic  feet  per  second.     On  the  watershed 
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are  no  large  cities  and  but  two  villages,  Jordan,  with  a  popula- 
tion of  905,  and  Skaneateles  village,  population  of  1,495,  or 
2,460  in  both.  This  indicates  a  sewage  flow  of  less  than  one-half 
of  one  cubic  foot  per  second  sewage  flow,  which  compared  witti  the 
stream  flow  means  a  dilution  of  from  twenty-four  to  forty-nine 
times  which  is  satisfactory  and  reasonable  and  not  likely  to  cause 
any  nuisance. 

OwAsco  LAKE  has  a  minimum  flow  of  from  twenty-three  to 
forty-eight  cubic  feet  per  second,  and  it  is  probable  that  in  time 
of  low  water  the  mill  ponds  store  up  water  during  certain  times 
of  the  day  and  thus  leave  the  stream  practically  bare.  The  city 
of  Auburn  and  the  villages  of  Groton,  Moravia  and  Port  Byron 
are  on  this  watershed  and  have  a  combined  population  of  35,066 
or  the  sewage  has  a  probable  flow  of  five  and  six-tenths  cubic  feet 
per  second,  or  a  dilution  when  compared  with  the  stream  flow  of 
from  four  to  nine  times.  This  undesirable  condition  is  aggravated 
by  the  fact  that  among  the  industries  in  Auburn  which  discharge 
their  trade  wastes  into  the  stream  are  some  handling  wool  the 
refuse  from  which  is  particularly  troublesome  in  stream  pollu- 
tion. The  dilution  is  entirely  inadequate,  the  condition  of  the 
stream  offensive  and  the  city  of  Auburn  a  gross  offender  against 
the  purity  of  the  stream  and  the  main  river  into  which  it  dis- 
charges. For  a  concise  summary  of  the  conditions  reference  is 
hereby  made  to  a  report  by  Mr.  O.  II.  Landreth  to  the  State  De- 
partment of  Health,  to  be  found  on  page  188  et  seq.,  of  the  re- 
port for  1903. 

Cayuga  lake  has  a  minimum  flow  at  its  outlet  of  from  Qo  to 
336  cubic  feet  per  second.  On  the  watershed  is  the  city  of  Ithaca, 
and  the  villages  of  Cayuga,  Union  Springs,  Aurora,  Interlaken, 
Tl*umansburg,  Freevillc,  Dryden  and  Xewfield,  a  total  population 
of  19,691  or  a  probable  future  sewage  flow  of  three  cubic  feet 
per  second,  which  compared  with  the  stream  flow  of  65  to  136 
cubic  feet  per  second  indicates  a  dilution  of  from  twenty-two  to 
forty-five  times.  The  chief  pollution  comes  from  the  city  of 
Ithaca,  and  the  danger  from  this  source  is  minimized  by  the 
fact  that  the  length  of  the  lake  is  available  for  sedimentation. 
Further,  Ithaca  now  has  under  construction  a  purification  for 
its  sewage.  The  conditions  at  the  Cayuga  outlet  are,  therefore, 
satisfactory'  and  not  calculated  to  produeo  a  nuisance. 
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Seneca  river  is  the  outlet  of  the  Seneca  and  Keiika  lakes  and 
has  a  minimum  flow  of  98  to  206  cubic,  feet  per  second.  On  the 
watershed  are  the  villages  of  Seneca  Falls,  Waterloo,  Watkins, 
Burdette,  Montour  Falls,  Odessa,  Hamraondsport,  Dundee,  Ovid, 
Penn  Yan  and  the  city  of  Geneva.  The  total  population  is  36,766 
or  a  probable  future  sewage  flow  of  five  and  seven-tenths  cubic 
feet  per  second,  which  comparing  with  the  stream  flow  gives  a 
dilution  of  from  eighteen  to  thirty-seven  times.  This  dilution 
is  reasonable  and  satisfactory  in  view  of  the  fact  that  the  sewage 
of  Geneva  is  subjected  to  sedimentation  in  the  lake,  and  only  the 
two  villages  of  Seneca  Falls  and  Waterloo  discharge  raw  sewage 
directly  into  the  river,  all  the  remaining  villages  discharging  into 
one  of  the  two  lakes.  The  woolen  factories  at  Seneca  Falls  and 
Waterloo  mav  cause  local  contamination  of  the  stream  and  in 
the  future  it  may  be  necessary  to  restrict  the  discharge 'from 
those  two  villages  but  except  for  local  contamination,  there  seems 
to  be  nothing  to  be  apprehended  from  Seneca  lake. 

Canandaigua  outlet  discharges  the  overflow  from  Canan- 
daigua  lake  into  the  Clyde  river  at  Lyons  and  has  a  minimum 
flow  of  from  forty-seven  to  ninety-nine  cubic  feet  per  se<»ond.  On 
the  watershed  are  the  villages  of  Canandaigua,  Phelps,  Clifton 
Springs,  Manchester,  Shortsville,  Rushville  and  Naples,  a  total 
population  of  11,724  or  a  probable  future  sewage  flow  of  one  and 
eight-tenths  cubic  feet  per  second.  Comparing  this  with  the 
stream  flow,  the  dilution  is  from  twenty-six  to  fifty-five,  which 
is  apparently  a  satisfactory  dilution.  Conditions  are  made  ab- 
normal, however,  by  the  fact  that  during  the  time  of  low  water  in 
the  lake,  and  when  the  level  of  the  lake  has  begun  to  fall,  flash 
boards  are  used  on  the  dam  which  regulates  the  lake  level  and  the 
elevation  increased  so  that  navigation  on  the  lake  may  be  im- 
proved. It  is  stated  that  on  this  account  it  often  happens  that 
the  stream  flow  in  the  outlet,  especially  above  the  entrance  of 
Flint  creek,  is  reduced  to  nearly  nothing.  There  has  been  in 
the  past,  without  doubt,  local  pollution  in  this  part  of  the  stvi'nm 
and  the  cities  (.n  this  outlet  below  the  village  of  CaQr.i'.<I:ii|»iia 
have  and  with,  reason  complained  bittt^rly  of  the  pollution  c;iu.-ed 
apparently  by  the  Canandaigua  sewage.  The  Canandaigua  au- 
thorities have  now  taken  up  the  matter  of  the  construction  of  a 


598  Twenty-eighth  Annual  Rkpobt  of  the 

disposal  plant  for  their  sewage  and  it  is  likely  that  this  source 
of  local  pollution  will  b^  stopped  in  the  near  future. 

Ganargua  creek  is  the  upper  end  of  the  main  river  and  at 
Lyons  where  it  combines  with  the  Canandaigua  outlet  has  a 
minimum  flow  of  from  thirty-three  to  sixty-eight  cubic  feet  per 
second.  On  this  branch  are  the  villages  of  Newark,  Palmyra, 
Victor,  Fairport  and  Macedon,  having  a  population  of  10,731  era 
sewage  flow  of  one  and  seven-tenths  cubic  feet  per  second.  Com- 
j)aring  this  with  the  minimum  stream  flow,  there  is  a  dilution 
of  from  nineteen  to  forty,  which  indicates  that  the  danger  from 
it  nuisance  being  caused  in  this  part  of  the  stream  is  very  small, 
and  that  no  danger  of  a  nuisance  is  to  be  apprehended  in  this 
part  of  the  stream. 

On  the  main  stream,  not  heretofore  included,  are  the  city  of 
Fulton  and  the  villages  of  Baldwinsville,  Phoenix,  Clyde,  Lyons, 
Weedsport,  Savannah,  Meridian  and  Cato,  with  a  total  popula- 
tion of  23,434,  the  sewage  from  whom  is  carried  with  only  the 
slight  sedimentation  from  the  mill  ponds  at  Baldwinsville  and 
below  Three  River  Point  directly  to  the  Oswego  water  supply. 

The  results  of  the  investigations  of  the  preceding  pages  show 
olearly  enough,  even  with  the  approximations  necessary,  that  ther^ 
is  but  a  small  margin  between  the  present  volume  of  the  stream 
at  the  time  of  its  minimum  flow  and  the  probable  volume  of  the 
sewage  of  the  cities  and  villages  now  on  the  banks  and  without 
assuming  that  any  of  these  cities  and  villages  increase  their  popu- 
lation. With  any  increase  of  population  over  that  now  resident, 
there  would  apparently  be  danger  of  creating  nuisances  in  the 
si  ream  bv  the  mere  fact  of  such  discharge.  The  comparisons 
have  been  made  as  if  the  sewage  from  all  the  villages  were  con- 
centrated at  one  point  and  there  disehargrd.  Practically,  the 
diversion  of  the  discharge,  scattered  as  it  is  for  a  distance  of 
100  miles,  reduces  the  danger  of  local  pollution,  and  offers  a 
greater  opportunity  for  sedimentation  by  spreading  the  sewage 
flow  over  a  greater  area,  but  the  diversion  does  not  eliminate  the 
danger.  The  amount  of  dissolved  oxygen  in  the  waters  is  ap- 
]>arently  large  in  the  winter  as  shown  bv  the  clieniical  analyses 
made,  showing  that  the  water  has  naturally  large  powers  of  assimi- 
lation and  it  is  to  this  fact  undoubtedlv  that  there  has  been  no 
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general  complaint  made  of  the  unsanitary  condition  of  the  river. 
Up  to  a  certain  point,  the  amount  of  dissolved  oxygen  is  aUe 
successfully  to  nitrify  the  organic  matter.  Beyond  this  pointy 
a  nuisance  is  inevitable.  In  the  Canandaigua  outlet,  where  the 
dilution  is  apparently  from  twenty  to  forty  times  the  artificial 
I)onding  in  the  lake  at  low  water  seasons,  a  local  nuisance  has 
been  directly  observed. 

In  the  Owasco  outlet,  where  the  dilution  is  apparently  from 
four  to  nine  times,  a  serious  nuisance  is  almost  constantly  main- 
tained. At  Port  Byron,  where  the  village  takes  its  water  supply, 
the  conditions  are  revolting  in  the  extreme. 

In  the  lower  end  of  the  Seneca  outlet,  there  is  local  pollution, 
which,  while  not  yet  serious,  requires  attention  to  prevent  future 
diflSculty. 

The  outlet  from  Onondaga  lake,  as  well  as  the  waters  of  the 
lake  itself,  are  seriously  polluted  by  the  drainage  from  Syracuse. 

Just  above  Oswego  where  the  dilution  is  from  twelve  to 
twenty-three  times  and  the  conditions  particularly  menacing  on 
account  of  the  Oswego  water  supply,  which  comes  from  the  river 
and  is  delivered  to  the  city  without  purification,  the  matter  of 
the  pollution  is  so  serious  as  to  deserve  immediate  attention. 
Fortunately,  Oswego  is  the  only  city  on  the  watershed  where  the 
health  of  the  residents  are  in  immediate  and  constant  danger 
from  the  condition  of  their  water  supply.  Port  Byron  has  a 
grossly  polluted  supply,  but  it  is  so  well  understood  that  no  one 
uses  it.  The  other  places  taking  water  for  drinking  purposes 
from  the  surface  supplies  on  the  watershed  arc  Syracuse,  Auburn, 
Geneva,  Penn  Yan  and  Canandaigua,  all  depending  on  sedimen- 
tation in  the  large  lakes  to  keep  the  water  pure.  Syracuse,  Au- 
burn and  Penn  Yan  have  water  rules  which  probably  will  keep 
their  supplies  good,  although  villages  at  the  south  end  of  Owasco 
and  Seneca  lakes  discharge  sewage  directly  into  the  lake.  Oswego 
has  suffered  from  the  effect  of  sewage  in  its  drinking  water  as 
the  following  plate  will  show.  A  reasonable  typhoid  fever  death 
rate  per  100,000  is,  for  surface  supplies,  from  fifteen  to  twenty, 
a  death  rate  which  Oswego  had,  except  for  the  year  1893,  imtil 
Fulton  built  its  sewers  in  1896.  Since  that  time  the  typhoid  fever 
death  rate  has  gradually  but  certainly  increased,  fluctuating  with 
the  amount  of  typhoid  fever  in  Fulton  probably  as  well  as  with. 


GOO  TWKNTY-EIOHTH    AnNUAI*   BePOBT   OF    THJS 

(iu  inverse  order)  the  flow  of  the  river.  In  1901  and  1902,  for 
example,  when  the  rainfall  and  stream  flow  were  low,  the  ample 
sedimentation  behind  the  dams  settled  out  most  of  the  dangerous 
germs.'  The  years  since  then  have  seen  rapid  increase  in  Jeaihs 
from  that  cause  in  Osvv^ego.  It  is  possible  that  in  the  course  of 
years,  Oswego  will  secure  a  new  supply  from  the  waters  of  Lake 
Ontario,  but  this  will  apparently  not  be  possible  for  some  years 
and  it  will  cost  the  city  of  Oswego  many  lives  before  that  time 
if  the  present  conditions  continue. 

There  are,  therefore,  in  my  opinion,  unquestionably  two  defin- 
ite and  distinct  linos  of  policy  to  pursue: 

The  general  policy  should  be  adopted  that  all  cities  and  vil- 
lages, draining  directly  into  the  Oswego  river,  into  the  Seneca 
river  and  in  to  the  Clyde  river  be  required  to  build  and  maintain 
sewage  purification  plants  in  connection  with  their  sew^erage  sv?- 
tems  as  far  and  as  fast  as  they  are  completed. 

The  general  policy  should  be  adopted  that  all  cities  and  vil- 
lages draining  into  the  lakes  on  the  watershed  should  be  required 
to  construct  and  maintain  in  connection  with  their  sewerage  sys- 
tems some  sort  of  preliminary  treatment  by  means  of  which  the 
solids  and  grosser  impurities  would  be  kept  out  of  those  lakes. 

It  should  further  be  undei*stood  that  where  special  conditions 
made  local  pollution  possible  or  probable,  special  means  to  prr- 
vent  such  pollution  would  be  required  by  the  Department.  Such 
cases  of  local  pollution  now  occur  at  Syracuse  and  at  Auburn  and 
might  occur  at  Geneva  and  at  Ithaca  if  those  cities  increase  in 
size. 

Appended  herewith  are  two  tables  showing  chemical  analyses 
of  the  waters  of  Oswego  river  and  its  main  tributaries  taken  at 
two  different  times.  The  sampling  stations  were  selected  to  show 
the  chemical  quality  of  the  water  and  the  relative  amounts  of 
pollution  of  these  streams  at  principal  points,  the  analyses  bcin^r 
made  by  the  Division  of  Ilvgienic  Laboratory,  H.  D.  Pease, 
Af.D.,  director.  Table  I  gives  analyses  of  samples  collected  Fcl> 
rnarv  2^,  1007,  and  Table  IT  simihir  analyses  for  sani]>los  ool- 
loettd  ^[areh  i:»  to  10,  1007. 

Respect  fully  submitted, 

IT.  X.  OrJDEX, 
Special  Assistant  Engineer 
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APPENDIX 


Chemical  Analyses  of  Watek  of  Oswego  Kiver  at  Various 
PoiN'Ts  Stated  Below  on  Febkuary  26,  1907,  and  March 
13-16,  1907. 

Location  of  Points  of  Collection  of  Samples 

Xo.  1.  Ganargua  creek. 

No.  2.  Canandaigua  outlet. 

No.  3.  Clvde. 

JSo.  4.  Cayuga. 

No.  5.  Seneca  river  at  Port  Bvron. 

No.  6.  Owasco  outlet  at  Port  Byron. 

No.  7.  Onondaga,  Long  Branch. 

No.  8.  Baldwinsville. 

No.  9.  Oswego. 

TABLE  No.  I 

(Samples  collected  February  26,  1907.) 


SOURCE  OF  SAMPLE. 


.086 


NltroienMfreeNH,....) 
NltiYHiien  M  albuminoid; 

NH, I      .180 

Nitrocen  as  nitriteii 005 

Mtroeen  as  nitrates 1.20 

ChkrhM ;    6. 

4.00 
8. 


Oxygen  oonsumed . 
Turbidity. 


2 

3 

4 

5 

6 

7 

8 

.032 

.026 

.036 

.046 

.044 

.560 

.044 

.OM 

.140 

.130 

.134 

.180 

.280 

.168 

.025 

.003 

.020 

.018 

.018 

.025 

.018 

.720 

1.000 

.280 

.400 

.600 

.480 

.120 

5. 

10.0 

52.0 

38. 

2.5 

650. 

30. 

2.10 

3.10 

1.30 

2.00 

200. 

3.70 

2.40 

4. 

5. 

4. 

6. 

3. 

6. 

5. 

.035 

.002 
.003 
.020 
00. 

4.00 

4. 


TABLE  No.  II 
(Samples  collected  ^Nlarcb  13-16,  1907.) 


SAMPLE  Xl'MBER. 


Nitroflen  as  iree  NHa . . . 
Nitrogen  as  albuminoid 

MHt 

Nitroflen  as  nitrites 

Nltroeen  as  nitrates 

Chkrine 

Oxyien  eooaumed 

Twbldfty 


1 

.086 

.2(M 

.003 

.500 

3.5 

8.0 

20. 

i 

.130 

.330 
.004 
.000 

2.0 

7.3 
30. 


3 

4 

5 

6 

7 

.114 

.170 

.106 

.260 

.620 

.400 

.490 

.168 

.264 

.270 

.018 

.010 

.010 

.005 

.040 

0.10 

.240 

.400 

.000 

.500 

3.0 

14.0 

32.0 

3.00 

615. 

10. 

11.4 

4.2 

5.7 

3.6 

40. 

60. 

1 

15. 

25. 

8.0 

8 

0 

.066 

.046 

.158 

.180 

.015 

.004 

.340 

.340 

28.0 

82.5 

8.4 

6.2 

4.0 

8. 
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Upon  the  completion  of  this  investigation  and  the  report,  copies 
of  the  following  letter  were  sent  to  the  local  authorities  of  all 
municipalities  of  the  Oswego  river  watershed: 

Albajs'y,  N.  Y.,  June  14,  1907. 

Deab  Sir  : —  In  view  of  the  increasing  dangers  to  the  public 
health  of  the  cities  and  villages  of  the  Oswego  river  watershed 
resulting  from  the  discharge  of  sewage  from  these  municipalities 
into  the  Oswego  river,  I  beg  to  outline  to  you  the  policy  which 
it  is  the  purpose  of  this  Department  to  pursue  in  the  future  to 
the  end  that  this  pollution  may  be  prevented  and  ultimately 
eliminated. 

In  order  to  determine  the  nature  and  amount  of  this  pollution 
and  to  study  the  effect  which  it  has  had  upon  the  health  of  the 
municipalities  situated  along  the  river,  a  comprehensive  sanitary 
investigation  of  the  entire  watershed  was  recently  undertaken 
by  the  sanitary  engineering  division  of  this  Department.  This 
investigation  covered  a  field  examination  of  the  principal  sources 
of  pollution,  and  included  a  statistical  detailed  summary  of  the 
population  residing  upon  the  drainage  area  of  the  Oswego  river 
and  its  main  tributaries;  the  population  contributing  sewage  to 
these  streams;  the  principal  sources  of  manufacturing  and  in- 
dustrial pollution;  the  relation  of  the  volume  of  sewage  pollution 
to  stream  flow;  and  the  effects  which  this  pollution  has  in  the 
creating  of  general  and  local  nuisances  and  upon  the  public 
health  of  persons  or  communities  residing  on  or  near  the  bank? 
of  these  streams. 

The  work  of  the  investigation  is  now  completed,  and  the  report 
which  has  been  submitted  to  me  clearly  indicates  that,  if  the 
public  health  of  this  section  of  the  State  is  to  be  conserved,  aggres- 
sive action  must  be  taken  at  once  not  only  to  prevent  the  further 
discharge  of  untreated  sewage  into  the  waters  of  the  Osweg«> 
river,  but  to  eliminate  the  present  sewage  now  being  unlawfully 
discharged  by  many  mimicipalities  into  these  waters.  The  health 
of  many  municipalities  has  already  suffered  from  the  effects  of 
the  domestic  and  other  wastes  discharired  into  these  waters,  and 
unless  this  pollution  is  checked  commensurate  with  the  increas- 
ing population  of  the  district,  these  deleterious  effects  will  con- 
tinue to  be  a  menace  to  these  communities. 
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To  the  end  then  that  these  dangers  may  be  eliminated,  and 
that  the  waters  of  the  Oswego  river  may,  as  far  as  is  practicable, 
be  returned  in  their  original  purity,  this  Department  will  here- 
after require  that  no  sewage  shall  be  discharged  into  any  of  the 
waters  of  the  Oswego  river  without  preliminary  treatment.  This 
requirement  of  preliminary  treatment  is  in  accordance  with  sec- 
tion 75  of  the  Public  Health  Law.  Xhe  degree  of  purification 
required  by  this  Department  will  depend  upon  local  and  other 
conditions  affecting  the  public  health  and  comfort  of  residents 
who  dwell  in  the  vicinity  of  these  streams,  or  receive  their  water 
supplies  from  them,  but  will,  in  general,  be  as  follows: 

1.  In  the  case  of  persons,  corporations  or  municipalities  situ- 
ated on  lakes  of  the  Oswego  watershed,  not  used  for  public  water 
supplies,  no  sewage  shall  be  allowed  to  enter  such  lakes  without 
being  first  purified  to  such  a  degree  that  all  solid  and  suspended 
matter  will  be  removed,  and  that  no  odors  or  other  offense  shall 
be  created  in  the  vicinity  of  the  points  of  sewage  discharge. 

2,  In  the  case  of  persons,  corporations  or  municipalities  situ- 
ated upon  the  Oswego  river,  and  the  main  branches  which  form 
outlets  to  the  lakes  of  the  Oswego  watershed,  and  upon  all  lakes 
used  as  a  source  of  public  water  supply,  no  sewage  shall  be  al- 
lowed to  enter  such  waters  without  being  first  treated  by  a  com- 
plete process  of  purification,  the  eiiiuent  from  which  shall  at  all 
times  be  free  from  all  suspended  matter  and  any  dissolved  or 
other  organic  matter  that  may  undergo  subsequent  putrefaction. 

The  above  outline  of  the  g(»neral  policy  of  the  Department  is 
offered  as  a  guide  to  local  authorities  of  mimicipalities,  owners 
of  manufacturing  or  industrial  establishments,  and  private  indi- 
viduals, having  at  present  or  in  contemplation,  public  or  private 
sewerage  systems  that  may  drain  into  any  of  the  waters  of  the 
Oswego  river,  and  to  indicate  to  them  in  a  general  way,  the  con- 
ditions upon  which  plans  for  such  systems  will  be  approved,  and 
permits  for  the  discharge  of  sewage  thereof  issued.  It  is  ex- 
pected that  local  conditions  may  alter  these  requirements  with 
respect  to  the  manner  of  sewage  discharge,  and  to  the  dc^gi-ce 
of  purity  of  the  effluent  from  the  sewage  disposal  works.  It  is 
also  expected  that  with  the  future  growth  of  population  upon  the 
watershed  and  the  resulting  increase  of  sewage  that  will  have  to 
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be  cared  for,  the  requirements  for  more  complete  methods  o 
posal  and  for  greater  purity  of  effluents  may  be  demanded. 

I  beg,  therefore,  to  call  your  attention  to  article  5  of  the  I 
Health  Law,  which  provides  for  the  protection  of  public 
supplies  and  the  prevention  of  pollution  of  streams  of  the  ! 
and  to  ask  your  co-operation  in  the  enforcement  of  these 
visions  to  the  end  that  the  cities  and  villages  situated  ii 
Oswego  river  basin  may  be  protected  against  the  existing 
increasing  dangers  of  sewage  pollution  of  these  waters.  I 
further,  to  request  that  you  keep  me  informed,  from  time  to 
as  to  the  progress  made  in  introducing  or  extending  imp 
sewerage  in  your  city  (or  village)  and  in  the  installatic 
sewage  purification  works. 

Very  respectfully  yours, 

EUGENE  H.  PORTER, 

Commissioner  of  Hecu 


MOHAWK   RIVER   WATERSHED 

Albany,  N.  Y.,  October  15,  19 

E.  H.   Porter,  M.D.,   State  Commissioner  of  Health,  Al 
N.  Y.: 

Dear  Sir  : —  I  have  the  honor  xo  transmit  herewith  tt 
companying  report  of  Prof.  H.  N.  Ogden,  Special  Assistan 
gineer,  on  the  second  of  the  series  of  investigations  of  water 
of  the  State,  covering  an  examination  of  the  pollution  o 
waters  of  Mohawk  river. 

A  similar  investigation  covering  the  pollution  of  the  X 
Hudson  river  and  its  tributaries  was  undertaken  earlier  i: 
year  under  special  order  of  the  Governor,  and  was  reported 
to  you  under  date  of  August  1,  1907.  These  two  investigi 
thus  cover  that  portion  of  the  entire  watershed  of  the  Hi 
river  which  lies  above  tidal  influence  —  an  area  embracing 
8,000  square  miles  lying  in  the  portion  of  the  State  most  de 
populated  and  most  important  socially  and  industrially. 

This  investigation  was  undertaken  and  carried  out  in  a  mi 
similar  to  that  recorded  in  our  report  on  the  Oswego  river. 
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aocompanniig  report  describes  fully  the  sanitary  conditions  found 
to  exist  upon  the  Mohawk  river  watershed,  and  I  beg  to  express 
my  full  concurrence  in  the  conclusions  and  recommendations 
therein  stated. 

Eespectf  ully  yours, 

THEODORE  IIORTOX, 

Chief  Engineer 


Alhany,  X.  Y.,  October  15,  1907. 

3Ir.  Theodore  Horton,  Chief  Engineer,  State  Department  of 
Health,  Albany,  N.  Y.: 

De.vr  Sie: — In  accordance  witli  vour  directions  I  have  the 
honor  to  submit  the  following  report  of  an  investigation  of  the 
pollution  of  the  Mohawk  river  and  its  tributaries. 

HiMorical 

The  development  of  the  Mohawk  valley  is  almost  coincident 
with  the  settlement  of  New  York  State.  Fort  Schuyler,  on  the 
site  of  the  present  city  of  Albany,  was  built  in  1614,  although  for 
the  next  century  it  was  little  more  than  a  frontier  trading  post. 
Schenectady,  settled  in  1660  and  a  stockaded  village  of  eighty 
houses  in  1690,  was  entirely  destroyed  together  with  all  the  other 
settlements  of  the  ilohawk  and  Delaware  valleys  in  that  year. 
From  1690,  to  about  1770,  although  the  fort  at  Schenectady  was 
rebuilt  and  the  blockhouse  at  Oswego  erected,  the  Mohawk  val- 
ley was  entirely  in  the  hands  of  the  Indians,  many  of  whom  lived 
in  large  and  flourishing  villages.  From  1770  to  1783,  the  valley 
was  the  scene  of  repeated  pillage  and  massacre. 

Beginning  with  the  bloody  battle  of  Oriskany,  fostered  by  the 
encouragement  of  the  English  with  whom  the  re-^ident  Iroquois 
were  allied,  and  roused  to  deepest  fury  by  Sullivan's  punitive  ex- 
pedition, the  Indians  repeatedly  wiped  out  the  frontier  settle- 
ments, leaving  both  the  Mohawk  and  Susquehanna  valleys  deso- 
late. After  1784,  however,  peace  was  established  and  the  natural 
resources  of  the  valley  have  caused  a  rapi<l  devc^lopniont.  Whites- 
town,  founded  by  Hugh  White  in  Dwemlx^r,  1784,  as  one  his- 
torian expresses  it,  was  the  ^'  first  rose  that  blossoined  \t\  iW  xs'A- 
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demess  of  the  Central  and  Western  New  York,"  and  very  boqi 
a  highway  was  opened  and  in  constant  use  from  Albany  throng 
to  Lake  £rie.  Scores  of  families  flocked  into  the  region  and 
clearings  appeared  and  loghouses  were  built  almost  as  by  magic 

The  Erie  canal,  inaugurated  in  1793  by  the  construction  of 
locks  at  Little  Falls,  was  a  wonderful  factor  in  the  development^ 
3mall  boats  being  able,  even  in  1796,  to  pass  from  Schenectady  to 
Oneida  lake  without  interruption.  In  1808,  negotiations  were 
<!ommenced  for  a  canal  from  Albany  to  Lake  Erie  and  in  1817 
work  was  begun,  culminating  in  1825  in  the  triumphant  passage 
of  the  barge,  Seneca  Chief,  through  the  completed  canal.  To  the 
canal,  and  to  the  wisdom  and  sagacity  of  T)e  Witt  Clinton,  its 
untiring  advocate,  the  State  owes  the  wonderful  growth  in  wealth 
and  population  along  the  Mohawk  valley  for  which  that  work  i* 
largely  responsible.  When  built,  the  greater  portion  of  the 
country  through  which  it  passed  was  uncultivated  wilderness.  Buf- 
falo had  a  population  of  about  6,000.  The  first  log  cabin  at  Roch- 
ester was  built  in  1812  and  the  many  thriving  cities  now  exist- 
ing along  the  line  of  the  canal  were  then  mere  villages  and  forest 
settlements.  But  since  these  early  days,  along  the  canal,  city  after 
city  has  grown  to  great  importance  and,  aside  from  the  metropo- 
lis, there  is  to-day  in  the  State  no  such  concentration  of  popolt- 
lion,  wealth  and  material  interests  any  where  as  in  the  Mohawk 
valley  through  which  the  canal  runs. 

The  Mohawk  river  rises  near  the  boundary  line  between  Lewis 
and  Oneida  counties,  about  fortv  miles  east  of  Lake  Ontario  and 
about  twcntv  miles  north  of  the  citv  of  Rome.  It  runs  southerlv 
to  Rome  and  then  turning  easterly  runs  almost  direct  to  the  Hud- 
son, a  distance  of  about  100  miles,  emptying  into  that  river  a 
little  above  Troy.  There  are  two  large  tributaries  on  the  north, 
knowTi  as  East  and  West  Canada  creeks,  both  reaching  well  up 
into  the  Adirondack  wilderness.  On  the  south  are  also  two  large 
tributaries,  Seholiarie  and  Oriskany  creeks,  the  former  draining 
the  northern  and  western  slopes  of  the  Catskill  range  and  the  lat- 
ter joining  the  headwaters  of  the  Chenango  about  twenty-five 
miles  south  of  Rome.  There  are  also  small  but  important  triJu- 
taries  as  follows: 

Xorth  side:  Six  Mile  creek,  Nine  Mile  creek,  Garoga  credc, 
Cavadutta  creek.  North  Chuctanunda  creek.    South  side:  Saqnoit 
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creek,  Mud  creek,  Canajoharie  creek,  Flat  creek,  Chuctanunda 
creek,  Oriskany  creek. 

The  drainage  area  thus  reaches  east  and  we:;t  from  Rome  to  the 
Hudson  river,  a  distance  of  100  miles,  and  from  the  Adirondacks 
on  the  north  to  the  Catskills  on  the  south,  a  distance  of  about 
ninety-five  miles,  the  nctual  drainage  area  being  3,493  square 
miles. 

The  geological  history  of  the  Mohawk  valley  is  extremely  in- 
teresting. Chamberlain  confidently  asserts  that  before  the  glacial 
period,  there  was  a  divide  at  Little  Falls,  from  which  waters 
flowed  westerly  to  Lake  Ontario  and  easterly  to  the  Hudson. 
Glacial  erosion,  however,  cut  through  the  rocky  barrier  and  the 
old  valley  bottom  was  filled  in  from  Rome  by  glacial  debris. 
Faults  in  the  rock  at  Hofl^mans  and  at  the  Noses  have  also  been 
eroded,  making  the  deep  gorges  which  now  exist  there.  From 
Little  Falls  to  HofFmaiis  and  at  the  cutting,  the  river  is  but  one- 
quarter  mile  wide.  Strong  bluifs  border  the  river  for  several 
miles,  but  once  through  the  rock,  the  valley  becomes  open.  The 
upper  valley,  above  Little  Falls,  is  characterized  by  its  glacial 
formation.  Eight  miles  above  I\ome  the  river  flows  through  a 
deep  cut  in  shale  rock,'  formed  since  the  glacial  period,  and  then 
meanders  tortuously  with  little  sloi)e  through  what  is  undoubtedly 
glacial  drift,  deposited  when  the  glacial  stream  discharged 
westerly.  This  portion  of  the  river  valley  is,  therefore,  wide  and 
is  intersected  by  a  number  of  small  tributaries  which  find  their 
way  across  the  flat  valley  bottoui.  It  is  i>r<>bal)le  that  a  waterfall, 
100  feet  or  more  in  height,  formerly  existcnl  at  Little  Falls,  now 
worn  down  to  half  that  amount.  The  lower  ^fohawk  vallev  is 
characterized  by  its  great  width,  the  maiu  valley  being  in  the 
form  of  beds  or  l>enclie'«,  which  have  appareutly  been  deposited 
by  earlier  lake  sedimentation.  Through  these  deposits,  the  river 
has  made  its  w^ay,  the  total  width  of  the  entire  valley  being  from 
twelve  to  twenty-five  miles.  r>elow  Schenectady  is  another  rock 
cut  through  which  the  river  run>  out  by  a  shallow  comparatively 
recent  channel  to  the  Hudson. 

River  Slopes 

The  river  enters  the  Hudson  from  behind  Peebles  and  Van 
Schaick's  islands,  the  mean  elevation  of  the  Hudson  belovj  Tto^ 
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being  four  feet  above  Jiiean  tide  at  Saiidy  Hook,  and  at  the  mouA 
of  the  Mohawk  twelve  feet,  the  difference  being  dne  to  the  State 
dam  at  Troy.     This  difference  is  utilized  togther  with  additional 
fall  in  the  channels  west  of  the  islands  as  a  source  of  power  so 
that  the  elevation  just  inside  the  river  mouth  is  about  fifty  feet, 
rising  to  sixty  at  the  foot  of  the  Cohoes  falls,  about  four  miles 
away.     The  great  fall  at  Cohoes  with  the  aid  of  the  dam  at  its 
summit  increases  the  elevation  to  156  and  at  Crescent,  one  and 
one-half  miles  above  Cohoes,  is  a  natural  rapid  making  an  ele- 
vation under  the  Mohawk  aqueduct  of  the  Erie  canal  of  162  feet. 

Above  the  Crescent  rapids  is  three  miles  of  smooth  water,  ex- 
tending to  the  dam  of  the  West  Troy  water  works,  a  structure 
about  five  feet  high.     Continuing  up  stroaia  from  this  dant,  the 
river  has  a  sluggish  flow,  with  occai^ional  shoals  and  rocky  banks, 
to  Rexford  Flats  where  a  feeder  dam  for  the  caual  has  a  height 
of  six  feet,  bringing  the  water  elevation  above  the  dam  to  208  feet 
above  mean  tide.     From  this  dam  to  a  point  four  and  one-half 
miles  l)elow  Little  Falls,  the  river  has  a  moderate  slope  broken  by 
occasional  ritfles,  the  fall  in  the    fifty-two  miles  being  108  feet  or 
an  average  fall  of  two  feet  per  mile.    A  State  dam  three  feet  high 
has  been  built  at  the  upper  end  of  this  reach  for  the  purpose  of 
turning  the  river  into  the  canal  and  the  back  water  extends  to  the 
foot  of  the  falls  at  Little  Falls.     Three  dams  exist  here,  the  lower 
one  of  twelve  feet,  the  middle  one  of  nineteen  feet  and  the  upper 
one  of  four  feet  height,  the  elevation  above  Little  Falls  being  363. 
From  Little  Falls  to  Rome   is   a   distance  of  alK>ut  thirty-ei^t 
miles  and  the  fall  in  the  river  is  sixty-eight  feet  or  nearly  two 
feet    per  mile.        Th(»  stream   is  sluggish   and   tortuous,    flowing 
throuffh  flai  alluvial  meadows.     At  Rome  is  another  low  feeder 
dam  for  the  canal  and  al>ont  three  miles  above  Rome  is  a  dam 
ten  to  twelve  feet  high,   impounding  water  used  for  the  Rome 
water  supply.     Above  this  the  stream  becomes  torrential,  the  ele- 
vation at  the  point  where  the  east  and  west  branches  unite,  twenty 
miles  above  Rome,  Ix^ing  about  010,  or  475  feet  al)Ove.the  water 
at  Rome.     The  diagram  shows  the  profile  and  slopes  of  the  river 
from  Troy  to  the  jimction  of  the  east  and  west  branches. 

The  slopes  of  the  tributaries  are  generally  steep,  rising  abruptly 
from  the  edge  of  the  true  Mohawk  valley.     On  the  south  side 
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the  Saquoit  creek,  which  discharges  just  above  Utica,  ri^HiS  about 
130  feet  in  five  miles  to  New  Hartford,  which  is  at  the  escarp- 
ment. In  the  next  five  miles  the  stream  rises  about  300  feet  or 
sixty  feet  to  a  mile. 

The  Oriskany  creek,  which  discharges  at  Oriskany  village, 
rises  about  ninety  feet  in  the  first  six  miles,  and  in  thirteen  miles 
has  reached  an  elevation  of  only  290  feet  above  its  moutL  Be- 
yond the  point,  however,  the  slope  increases  rapidly. 

The  South  Chuctanunda  creek  has  a  flow  of  seven  miles  before 
it  roaches  the  edge  of  the  valley,  rising  250  feet  in  that  distance. 
In  the  next  four  miles  it  rises  400  feet  or  100  feet  per  mile. 

The  Schoharie  creek,  the  largest  tributary  on  the  south,  oc- 
cupies a  subsidiary  valley  which  has  a  comparatively  gentle  slope 
for  many  miles.  At  Central  Bridge,  twenty-four  miles  above  the 
mouth,  the  elevation  is  only  140  feet  above  the  Mohawk  river,  a 
slope  of  but  six  feet  to  the  mile.  At  the  head  watere,  however,  it 
has  an  elevation  of  nearly  half  mile  above  the  river. 

On  the  north  the  conditions  are  similar.  Nine  Mile  creek, 
between  Rome  and  Utica,  rises  only  200  feet  in  the  first  eight 
miles.  Beyond  that  point  the  water  slopes  are  from  sixty  to 
eighty  feet  per  mile.  West  Canada  creek,  the  largest  tributary 
on  the  north,  discharges  at  Herkimer,  risers  200  feet  in  the  first 
ten  miles  and  300  feet  in  the  first  twenty-five  miles.  Then  the 
falls  and  water  power  at  Trenton  Falls  occur  and  in  five  miles  the 
stream  rises  400  feet.  The  Canada  lakes,  which  are  the  head 
waters,  have  an  elevation  of  about  2,350  feet,  or  about  2,300  feet 
.above  the  mouth.  East  Canada'  cn^ek,  which  discharges  between 
St.  Johnsville  and  Little  Falls,  rises  400  feet  in  the  first  seven 
miles.  In  the  next  two  miles  it  rises  over  100  feet  and  at  twenty 
miles  it  has  reached  an  elevation  of  1,150  feet  above  the  mouth. 

The  Cayadutta  and  the  Xorth  Chuctanunda  rise  more  rapidly, 
the  former  rising  450  feet  in  the  first  seven  miles  and  the  latter 
rising  400  feet  in  the  first  3  miles. 

But  the  general  law  of  all  the  streams  is  the  same,  viz.,  that 
from  the  river  to  the  e<l^  of  the  orijrinal  ^foliawk  valley  the 
streams  have  a  comparatively  gentle  slope,  and  that,  once  the  side 
slopes  of  the  valley  are  reached,  the  slopes  increase. 
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Soils 

As  has  been  pointed  out,  the  river  bottom  from  Rome  to  Little 
Falls  and  again  below  Little  Falls  is  chiefly  glacial  drift.     Awaj 
from  the  flat,  level,  bottom  lands  the  soils  are  heavy  and  compact, 
overlying  the  Utica  shales  and  the  Trenton  limestcme  deposits. 
On  the  north  side,  the  head  waters  of  the  Canada  creeks  lie  in 
sand  rock  and  granite  formations.     South  of  the  valley  bottom 
are  shale  formations  interrupted  by  the  Medina  and  Oneida  sand- 
stones and  followed  by  the  Niagara  and  Helderberg  limestones 
and  reaching  finally  the  Catskill  sandstones.  *  The  soils,  therefore, 
like  most  of  the  limestone  soils,  are  heavy  and  impermeable,  and 
have  the  result  of  making  the  run-off  rapid  and  heavy,  especially 
where  the  modifying  effect  of  forest  cover  is  no  longer  exper- 
ienced.   At  the  head  waters  of  the  Canada  creeks  are  numbers  of 
small  lakes,  but  except  for  these  and  the  ponding  caused  by  the 
dams  on  the  river  and  its  tributaries  there  is  little  water  surface 
en  the  area  except  that  due  to  the  streams  themselves.     The  area 
is  largely  deforested,  and  while  some  of  the  virgin  woods  remain 
in  the  Adirondack  region  and  on  the  Catskill  slopes  the  region 
is  chiefly  agricultural,  the  Schoharie  creek  country  being  famous 
for  its  butter  and  cheese  industries. 

The  following  table  shows  the  percentage  of  area  in  the  several 
counties  of  the  watershed  which,  according  to  the  United  States 
Census  of  1900,  are  reported  as  farms,  the  improved  and  unim- 
proved portions  being  shown  in  separate  columns: 

Area  of 
Area  square      Area      Total  area         Per     Improved         I*er 
miles.         acres.       of  farms.         cent,      farms.  cent. 

Fulton   county    544  348,160  208,687  .60  ll.'S/JlS  .33 

Greene    county    686  430.040  337,009  .77  215.694  .5i» 

Herkimer    county    1.745  1,116,800  383,180  .34  272.158  .24 

Montgomery   county    309  255.360  236.034  .93  202,934  .79 

Oneida   coiintv    1.215  777,600  657,748  .85  447.359  .58 

Schoharie  county    675  432,000  367,023  .85  283.225  .68 


The  following  table  from  the  same  source  gives  additional  data 

showing  the  general  use  of  the  watershed  as  a  dairy  region : 

Value  of  Per 

domestic  Per           No.  of  square 

Area.          animals.  acre.          cattle.  mile. 

Fulton    county    544           $793,705  2.28           13,033  .26 

Greene  county    686         1. 240. 566  2. 82          19,025  .28 

Herkimer    county    1,745         2,411.003  2.16          51,«17  .29 

Montgomery   county    399         1.541.673  6.04          27,423  .(19 

Oneida    county     1,215        3.876.961  4.99          86,435  .71 

Schoharie    county    675        1,701,357  3.94          30.045  .44 
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In  both  the  tables  the  effect  of  the  Adirondack  wilderness  is 
seen  in  the  counties  of  Fulton  and  Herkimer,  about  two-thirds 
of  the  latter  county  being  in  the  Adirondack  preserve.  If  the 
areas  of  these  counties  should  be  reduced  by  the  amount  of  wood- 
land contained,  it  is  probable  that  they  would  show  percentages 
of  improved  farms  and  of  cattle  equal  to  those  of  Oneida  and 
Schoharie  counties,  since  the  character  and  use  of  the  existing 
farms  is  much  the  same.  The  tables  particularly  show  two 
things,  viz.,  that  about  67  per  cent,  of  Fulton  county,  or  365 
square  miles,  and  76  per  cent,  of  Herkimer  county,  or  1,326 
square  miles,  with  smaller  portions  of  the  other  counties,  is  still 
iiudeveloped  and  is  largely  wooded  —  perhaps  2,200  square  miles 
out  of  the  total  area  of  5,079  square  miles  —  assuming  that  the 
•watershed  area  is  coextensive  with  the  six  counties  named,  not 
quite  true.  It  further  shows  that  the  Schoharie  creek  drainage  — 
950  square  miles  —  comes  from  areas  which  are  practically 
cleared  of  forests.  The  flow,  then^fore,  in  the  latter  stream  is 
irregular  and  erratic,  having  lower  summer  flows  and  higher 
flood  flows  than  the  Canada  creeks,  which  come  from  the  areas 
not  yet  cleared. 

Pofndation 

The  population  in  the  valley  bottom  is  high,  although  the  total 
population  on  the  entire  watervshed  is  moderate  on  account  of 
the  large  uninhabited  areas.  The  density  of  population  in  the 
six  counties  is  given  bv  the  Water  Supply  Commission  as  follows: 

Per 

County.  Total,      square  mile. 

Fulton 42. 330  78 

Greene 31,246  46 

Herkimer 53. 856  31 

Montgomery 49.928  233 

Oneida  .  .  .' 139.347  115 

Sk'hoharie 25, 273  37 


Montgomery  county  is  praetioally  all  in  the  valley  bottom, 
Oneida  contains  several  cities,  while  Orecne,  TTerkimer  and 
Schoharie  show  nion*  nearly  the  actual  rural  population.  The 
cities  on  the  watershed  follow  the  river  vcrv  closelv,  and  the  fol- 
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lowing  table  gives  their  names  and  population  according  to  State 
census  of  1905: 


Utica 62,934 

Schenectady 68,387 

Cohoes 24,183 

Amsterdam 23,943 


Gloversville 

Little  Falls 

Johnstown 

One-tenth  of  Rome 


18,672 
11,122 
9,845 
1,656 

210,742 


The  following  incorporated 
shed  ^i^dth  population  as  shown 

Herkimer 6,596 

llion 5,924 

Green  Island 4,878 

Waterford 1,234 

Frankfort 2,870 

Fort  Plain 2,596 

Dolgeville 2,245 

Canajoharie 2,224 

St.  Johnsville 2,172 

Scotia 2,166 

CoMcskill  . 2,158 

Whitesboro 2,018 

Mohawk 2,044 

Waterville 1,510 

Clinton 1,315 

Middlcburg 1,209 

Fonda 1,131 

New  Hartford 1,043 

Schoharie 1,021 


villages   are   also   on    the   water- 


Fultonville 

Hagaman 

Oriskany  Falls 

^clliston 

^Newport 

Middlcville 

Riehniondville 

Sharon  Springs   .... 

Hunter 

Franklin 

Renison 

Poland 

Prosixct 

Holland  Patent   .... 

(^oia   Brook   

Palatine  Bridge  . . .  . 

Trenton  

Esperanco  


91? 

815 

813 

709 

672 

597 

587 

526 

524 

493 

399 

366 

330 

320 

318 

318 

317 

231 


57,500 
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The  following  tabic  shows  the  towns  within  the  watershed  area 
with  their  populations,  exclusive  of  the  cities  and  villages  already 
given : 


Ava  (1/2) 353 

Ashland 692 

Amsterdam 2,556 

Blenheim 768 

Ballston  (1/5) 300 

Canajoharie 1,787 

Clifton  Park  (1/2) 1,070 

Charlton 1,109 

Charlcstown 1,052 

Conesville 793 

Cohleskill 1,G46 

Carlisle 1,225 

Deerfield 1,75(> 

L)uan( j^lmrg  (l/2j   ....  1,214 

Es|)eranee SOG 

Ephratah 1,566 

Fairfield 1,390 

Frankfort l.sOS 

Flov<l TS;") 

Fonda 1,0S8 

Fulton 1,9S8 

(Jilhoa 1,44S 

Glen 1,304 

(iaro^a 470 

Cialwav 1,350 

(ileiivillc 3,010 

CJernian  Flats 1,497 

Herkimer 1,193 

Half  Moon 200 

irunter 1,70  i 

Jewett 1,02S 

Johnstown 2,601 

Kirkland 3,205 

Lexington 1,153 


Little  Falls 718 

LitehHelcl  (1/2) 465 

Marshall 1,566 

Marey 1,398 

Manheim 841 

Alinden 2,097 

Mohawk 1,566 

Mid.llehurg 1,603 

JS'iskayuna 1)327 

Xew  ilartford 4,228 

Xew])ort 537 

Xorwav 680 

Ohio 660 

(.)j)j)enheim 1,150 

Pratrsville 775 

Prineetun  (1/2) 347 

Palatine 1,575 

Paris 2,626 

J\'rth 667 

Knot 1,653 

liussia 1,755 

Kottenlam   (1/3)    2,570 

Riehmondville 1,068 

St.  Johnsville 801 

Stratford 830 

Sehoharie 1,694 

Si'Wjird 1,404 

Sharon 1,491 

Salishurv 1,426 

Solnivlcr 1,365 

SteiilH'u  (1/2) 451 

Trentfni 1,645 

V(M-non  (1/3) 704 

Watervliet  (1/2) 816 
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Waterford  (1/2)   1,511     Western 1,621 

Wright 1,155     Whitestown 4,277 

Windham 1,387     Westmoreland 2,192 


103,582 


Total  in  cities 210,742 

Total  in  incorporated  villages   57,500 

Total  in  towns  outside 103,582 


371,824 


Area  of  watershed   3,493   sq.  miles 

Average  density  of  population  on  watershed  is  107 

Average  density,  omitting  cities,  is 47 

Average  density,  omitting  cities  and  villages  29.6 


Note. —  The   fractions   following  the  names  of  the  towns  show    that  only 
that  portion  is  in  the  Mohawk  valley  watershed. 

The  greater  i)art,  viz.,  58  per  cent,  of  the  population,  there- 
fore, is  in  the  eight  cities  named  above  and  if  the  incorporated 
villages  directly  on  the  ^lohawk  he  added  with  their  population 
of  13,884  the  percentage  of  total  population  becomes  62  per  cent, 
which  is  the  percentage*  of  the  total  i)opulation  from  whom  the 
immediate  pollution  of  the  river  is  due.  Not  all  the  population 
is  at  present  (»onuected  with  sewers,  even  in  the  cities  and  vil- 
lages where  complete  sewer  systems  have  l)een  built,  but  ulti- 
mately the  population  as  above,  viz..  about  270,000,  will  more  or 
less  directly  contaminate  the  stream  with  human  wastes. 

In  order  to  ascertain  the  ])robable  increase  in  population  to 
be  anticipated  in  the  n(»ar  futun^  the  diagrams  have  been  pre- 
pared. Diagraiu  I  shows  the  growth  in  population  by  ten-year 
periods  since  1840  of  eight  counties,  included  partially  or  en- 
tirely in  the  watershed,  and  the  slope  of  the  lines  and  of  the  aver- 
age line  shows  clearly  that  the  growth  is  likely  to  be  small.  Ap- 
[larently  in  100  years  the  growth  would  only  be  increased  50  per 
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cent.,  the  average  line  cLanging  from  68,000  in  1900  to  about 
90,000  in  2000. 

Diagram  II  shows  the  rate  of  city  growth  as  shown  by  five 
cities,  the  only  ones  in  the  waterjshed  whose  records  are  avail- 
able. This  shows  a  strong  tendfiicy  toward  urban  increase, 
amounting  apparently  to  about  7.")  per  cent,  in  100  years.  This 
is  not  very  definite  and  the  rapid  changes  in  Troy  and  Schenec^ 
tady  are  suggestive  of  mon*  rapid  rates.  The  average  city  lin6 
deducted  from  the  average  county  line,  the  figures  for  all  the 
cities  being  taken,  enables  the  ^'  county  average "  line  to  bfe 
drawn  which  shows  an  apparent  decrease  in  rural  population, 
shown  also  in  diagi'am  I  for  Schoharie  county,  in  which  there 
are  no  large  cities. 

Si  ream  Flow 

The   stream  flow   in  the  ilohawk   vallev  has   Ix'en  made  the 

*,■ 

subject  of  much  investigation  both  by  private  interests  and  by 
public  authority.  The  millowncrs  at  Cohoes  have  for  many 
jears  kept  records  of  the  stream  flow  as  affecting  the  development 
of  power  at  that  place.  The  studies  made  by  the  engineers  for 
the  barge  canal  included  many  measurements  of  the  Mohawk 
flow  and  of  its  tributaries.  The  United  States  Geological  Survey 
has  maintained  for  several  years  ganging  stations  at  a  number 
of  points  between  Troy  and  Home.  The  conditions  of  flow  are 
made  very  unusual  by  th(*  abstraction  of  w^ater  both  from  the 
main  river  and  fnnn  the  tributaries  for  the  use  of  the  Erie  canal 
which  runs  parallel  to  the  river  for  the  entire  distance.  Dams 
have  been  built  across  the  river  and  streams  and  feeder  channels 
dug  at  Rexfords  Flats,  lifM'ky  Rift,  Little  Falls  and  at  Rome 
on  the  Mohawk,  on  the  Schoharie  (?reek  just  above  the  mouth, 
on  the  Oriskany  near  the  month,  the  latter  artificially  directing 
water  from  eighty-seven  s(|uare  miles  on  the  upper  branch  of 
the  Chenango.  The  draiiuige  from  207  scpiare  miles  of  the 
Black  river  watershed  is  also  led  through  the  Black  river  canal 
feeder,  discharging  at  Rome.  The  natural  flow  of  the  river 
must,  therefore,  be  material  I  v  modified  both  bv  the  amounts  of 
water  taken  from  the  stream  and  by  the  amount  brought  into  the 
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canal  from  outside  the  watershed,  some  of  which  overflows  into 
the  Mohawk. 

It  is  estimated  that  in  the  dry  weather  of  summer  the  amoimli^ 
withdrawn  arc  as  follows: 

At  Kexford   Flats    250  cu.  ft.  per  sec. 

At  Kocky  Kift  dam 220  cu.  ft.  per  s<»c. 

At  Little  Falls 150  cu.  ft.  per  sec. 

At  Rome 50  cu.  ft.  per  sec. 

From  Schoharie   creek    35  cu.  ft.  j>er  sec. 

From  Oriskany  creek    -90  cu.  ft.  i)er  sec. 


845  cu.  ft. 


The  Black  Kiver  canal  is  estimated  to  supply  183  cubic  feet  jxt 
second  directly  to  the  canal. 

Except  that  a  considerable  portion  of  this  is  lost  by  leakage 
and  wastage,  the  amoiuit  would  all  be  n^urned  to  the  Hudson 
at  the  mouth  of  the  Mohawk  but  it  plainly  must  have  a  serious 
effect  on  the  drv^  weather  flow  of  the  Mohawk. 

Actual  measurements  of  flow  nuule   are  as  follows: 

At  Dunsbach  Fcmtv  below  all  th*  feeders,  the  actual  flow  re- 
maining  in  the  river  has  been  gauged  to  be  in  cubic  feet  per 
second. 

18J)8.         1899.        190().        1901.        1902.        1903.         IIKM. 

January    5,081      2,567  2,127 

February 0,068     1,141  2,231 

March    ^ 9,261      9,832  27.430  13.720 

April 18, 068  10, 090  18. 400 

May 6.622  1.738  8,a38 

Juiie 6,300  10,340  4.435 

July 1,633  6,404  2,477 

August 930  1,580  3,703 

September 672  1, 672  2, 830 

October    6.321      885  2,066  12.070  0,624 

Noyember    8,007      4,922  2,004  4,271  2.790 

December 4,252      5, 362  8, 055  4,  188  3, 467 


The  effect  of  a  drv  summer  is  plainlv  swn  bv  the  low  flow 
in  August  and  September,  1900,  when  the  flow  from  the  water- 
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shed  area  of  3,440  square  miles  was  about  two-tentlis  cubic  feet 
per  second  per  square  mile.  If  the  flow  of  672  cubic  feet  per 
second  be  compared  with  the  total  population  on  the  watershed 
or  387,000,  there  is  a  flow  of  less  than  two  cubic  feet  per  second 
for  1,000  persons  contributing  sewage.  Mr.  Kafter  gives  the 
minimum  flow  for  four  days  in  September,  1900,  as  373  cubic 

feet  per  second,  about  one  cubic  foot  per  second  for  each  1,000 
I)ersons,  and  in  October  of  the  same  year  the  same  minimum 
flow  was  recorded  for  two  successive  days.  At  Kexford  Flats, 
nineteen  miles  up  stream  from  the  mouth,  the  following  measure- 
ments have  been  made: 

Area  3,385  square  miled. 


■> 


1001.  1000.  1800. 

January 2. 822  7, 860  6, 730 

February' 1.200  0,032  3,036 

March 0, 221  4,235  0, 004 

April 10. 701  14,090  17,067 

May 0,  345  2,  857  4, 084 

June 6, 668  1, 503  2,014 

July 1, 830  1, 447  408 

August 1 ,  320  1, 740  204 

September 1,905  081  080 

October 1, 050  784  1, 608 

November 2.  000  8, 440  2,  824 

December 6,031  6,056  7, 001 

3  =  = 


The  minimum  flow  shown  is  294  for  August,  181)9.  Mr.  Rafter 
notes  that  in  September,  1899,  the  minimum  flow  for  fifteen  days 
was  only  228  cubic  feet  per  second,  followed  by  ten  days  with  a 
rate  of  278  cubic  feet  |x»r  second.  Theiw  figures  include  the 
amount  diverted  into  the  Erie  canal  which  accounts  for  the  quan 
tities  being  larger  in  many  cases  at  the  up-stream  station.  The 
contributing  drainagt*  area  between  the  two  stations  is  small  and 
the  tributary  population  is  diminished  by  about  25,000,  leaving  a 
population  of  »)02,000  or  t]w  niinimuiu  flow  is  at  the  rate  of 
six-tenths  cubic  feet  yer  second  for  each  1,000  contributing 
population. 

The  Greological  Survey  have  maintained  a  gauging  station  at 
Schenectady  for  some  time*,  the  nuasurements  of  which  should 
agree  closely  with  those  at  Rexford  Flats  since  no  stream  enters 
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between  and  there  is  no  withdrawal  of  water.    The  following  table 
gives  the  results  of  those  gaugings : 

Area  3,321  square  miles. 

. A 


1809.  1900.  1901. 

January 3, 079 

February 4, 702     1, 677 

March    0,659     6,141 

April    11, 941  10. 726  13,311 

May   5,716  3,526  6,761 

June  1, 140  1, 336  6, 133 

July    1,040  1, 005  1. 532 

August    534  866  1,951 

September   1,133  609  1,957 

October    896  2, 099 

November   3,621  2,008 

December 5,614  4,947 


1 

The  minimum  flow  in  August,  1899,  of  534  and  of  609  in  Sep- 
tember, 1900,  do  not  compare  well  with  the  minimum  flows  at 
Rexford  Flats  of  294  and  981  for  the  corresponding  months. 

At  Fort  Hunter,  about  forty-three  miles  from  the  mouthy  Scho- 
harie creek  enters  from  the  south.  It  has  a  drainage  area  of  947 
square  miles  and  comparing  with  the  Mohawk  might  be  supposed 
to  have  between  100-200  cubic  feet  per  second  as  a  minimum  flow. 
Only  a  few  gaugings  have  been  made  and  those,  at  least  as  so  far 
recorded,  are  not  continuous  through  any  year.  The  mean  flow  for 
August,  1899,  was  142  cubic  feet  per  second,  although  in  the  same 
month  for  1901  the  moan  flow  was  7,168  cubic  feet  per  second. 
In  July,  1900,  the  mean  flow  was  115  cubic  feet  per  second  and 
for  three  days  during  the  month  76  cubic  feet  per  second. 

At  Schoharie  Falls,  a  few  miles  south  of  the  mouth,  a  mean 
flow  of  thirty-two  cubic  feet  per  second  was  notod  during  Sep- 
tember, 1900,  the  drainage  area  being  930  square  miles.  For- 
tunately there  are  no  large  cities  on  this  stream,  and  it  is  evident 
that,  in  order  to  prev(»nt  objectionable  contamination  at  certain 
times,  extreme  care  must  he  exercised  as  to  the  amount  of  pollution. 

At  Fonda,  forty-eight  miles  from  the  mouth  of  the  Mohawk,  the 
Cayadutta  creek  enters.  This  stream  has  a  drainage  area  of  sixty- 
two  square  miles  and  in  August,  1899,  had  a  mean  flow  of  eighteen 
cubic  feet  per  second ;  in  September  of  the  same  year  twenty  and 
in  Octol)or  twenty-one  cubic  feet  per  sjecond.  It  was  only  from 
fourteen  to  sixteen  cubic  feet  per  second,  however,  for  several  days 
during  those  months.     The  population  of  the  two  cities  of  Johns- 
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town  and  Gloversville  on  this  creek  is  about  28,500  or  with  fifteen 
cubic  feet  per  second  flow,  about  two  cubic  feet  per  second  for  each 
1,000  population.  The  stream  is  plainly,  therefore,  not  large 
enough  to  take  care  of  the  sewage  flow,  independently  of  the  large 
amount  of  organic  waste  deposited  by  the  manufactories  on  the 
stream,  a  discussion  of  which  follows  later. 

At  Little  Falls  some  few  measurements  have  bec^n  made,  the 
drainage  area  being  1,337  square  miles.  The  lowest  records  show 
a  mean  flow  for  August,  1899,  of  223  cubic  fret  per  second,  not 
including  the  diversion  to  the  Erie  canal  of  about  150  cubic  feet 
per  second,  a  total  of  373  cubic  feet  per  second.  For  nine  days, 
however,  the  measured  flow  was  120  cubic  feet  per  second,  or  with 
the  canal  flow  a  total  of  270  cubic  feet  pvv  sec»o!id,  sufficient  at  the 
safe  rate  of  five  cubic  feet  per  1,000  population  for  54,000  popula- 
tion, somewhat  below  the  actual  present  population. 

The  following  table  shows  actual  measurements. 

1800.        1000.        1001.        1002.         1003.        1004. 

January 2,753  5,523  1,741      2.300  1,526 

February   1.510  3,862  1,125     3,777  2,447 

March    .' 3,757  2,400  4,754     10,080  6,914 

AprU    8,102  8,142  7.061      4,323  8,336 

Mav   2,651  2,063  2,874     922  3,987 

June   1.014  801  3,290     2,912  1.972 

July    803  943  1,124     1,778  1,343 

Auprust 223  694  1,167     2,541  2,033 

September   208  630  1,171      1.116  2.009 

October   509  899  1, 472     4, 643  3, 405 

November 1,699  3,854  1.600     1,862  1,150 

December    3.360  3.240  3,970     1,662  1,511 


East  Canada  civek  enters  th<»  ^Fohawk  from  the  north  seventy- 
two  miles  from  the  mouth  of  the  ^fohawk  and  seven  miles  below 
Little  Falls.  The  stream  has  a  watershed  of  2;56  square  miles  and 
IS  one  of  the  most  important  branches  so  far  as  water  supply  is 
concerned.  A  large  tribntarv.  Fish  creek,  enters  from  the  east 
about  nine  miles  from  the  mouth,  and  a  second  tributary.  Spruce 
creek,  enters  from  the  west  about  six  miles  from  the  Mohawk. 
The  following  measuremmts  of  the  stn»am  flow  have  been  made  at 
Dolgeville  below  the  two  main  tribntarirs: 

180S.         1800.         1000.         1001.         1002. 

January    810  531  235     

Februan-    439  879  248      

March    '. 510  276  691      

April    1,978  2,086  2,094     


1003. 

1904. 

660 

169 

971 

217 

3,041 

758 

1,241 

2.  343 
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1898.  1899.  1900.  1901.        1902.  1903.  1904. 

May    633  486  629  156  1,114 

June    196  370  564  920  385 

July    166  221  174  448  250 

August    97  144  190  695  493 

September   638  92  133  249  187  39« 

October    581  112  195  252  1,068  1,046 

I^ovember  689  377  957  359  318  254 

December    564  706  368  935  257  247 


On  account  of  the  pondage  in  the  lakes  at  the  head  of  the  Fish 
creek  branch  the  minimum  flow  is  much  larger  than  on  the  other 
branches.  For  September,  1899,  it  was  ninety-two  cubic  feet  per 
second,  and  for  eleven  days  of  that  month  it  was  sixty-seven  cubic 
feet  per  second  or  a  minimum  rate  of  twenty-six  hundredths  cubic 
feet  per  second  per  square  mile.  The  population  on  the  watershed 
is  only  5,000,  giving  a  minimum  stream  flow  of  thirteen  cubic  feet 
per  second  for  each  1,000  persons,  a  very  satisfactory  dilution. 

West  Canada  creek  enters  the  Mohawk  at  Herkimer,  and  is, 
next  to  Schoharie  creek,  the  most  important  tributary.  It  has  its 
source  in  a  series  of  lakes  which  tend  toward  imiformity  in  flow 
even  during  the  dryest  weather.  The  drainage  area  at  the*  mouth 
is  569  square  miles.  It  is  proposed  in  connection  with  the  present 
developments  of  the  Erie  canal  to  construct  a  large  reservoir  on 
this  stream  about  twenty-five  miles  from  the  mouth  from  which 
water  is  to  be  supplied  to  the  canal.  Measurements  have  been  made 
of  the  flow  in  this  stream  as  follows : 

1898. 

January  

February   

March    

April    

May   

June   

July 

August    

September 


October    1,  101 

November    1,110 

13eceml)er  1.  024 


1899. 

1900. 

1,150 

871 

1,594 

624 

1,176 

1,330 

3,365 

3,167 

1,456 

1,114 

397 

1,197 

324 

488 

235  . 

221   . 

324   . 

577   . 

1,259   . 

Gauginc:^'  have  bren  taktn  at  ^liddlevillo,  ana  519  square  miles, 
the  station  being  eight  miles  from  the  mouth.  The  minimum  flow 
in  S(  ptember,  1899,  was  221  cubic  feet  per  ?^C(»ti(I,  but  for  several 
(lavs  the  rate  was  145  cubic  feet  per  <(Hv»nd  and  for  eleven  davs 
was  183  cubic  feet  jxr  second,  or  a  rat(»  of  thirty-five  hundredths 
cubic  feet  per  square  mile. 
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The  flow  is  much  greater  per  square  mile  than  any  of  the  other 
Mohawk  tributaries  and  indicates  the  value  of  this  stream  as  a 
water  yielder.  The  population  on  this  watershed  is  about  4,000 
or  the  miuinmm  stream  flow  is  thirty-six  cubic  feet  per  second  for 
each  1,000  persons,  a  very  satisfactory  dilution. 

Oriskany  creek  enters  the  ^Fohawk  river  at  Oriskany  village 
about  six  miles  above  Utica.  At  Ftica,  the  minimum  flow  in  the 
^Fohawk  is  stated  to  hv  for  two  days  seventy  cubic  feet  per  second 
from  a  drainage  area  of  524  scpiare  miles.  The  figures  are  not 
very  definite  but  with  that  flow  the  population  above  that  point, 
including  the  city  of  Utica,  would  be  contributing  at  the  rate  of 
less  than  one  cubic  foot  per  second  for  each  1,000  population. 

Oriskany  creek  itself  drains  about  144  s<|uare  miles,  but  in  sum- 
mer contributes  but  little  water  to  the  river  since  a  State  dam  a 
few  miles  above  the  mouth  diverts  all  of  this  water  together  with 
the  water  stored  in  six  reservoirs  (m  the  head  waters  of  the  Che- 
]!ango  river,  the  drainage  from  104.'>  acres  of  watershed,  into  the 
"Erie  canal. 

The  following  measurements  have  been  made  of  the  flow  in  the 
Oriskany  creek  alxne  the  State  dam: 

18U8.    18})».    1900. 

Jaiuiurv 295  199 

I Vhnia'rv   291  378 

Man-h  .* 342  386 

April 468  488 

May ^.  .  119  136 

JiiiH'   99  95 

July 180  100 

August   180  103 

St»|)tpnil>er 126  73 

<  ><tnlu»r 32r)  91  85 

Novomhrr 327  360  255 

1  )oceiiib4T   327  89  272 


During  the  winter,  wb(Mi  (•{iiial  navigation  is  closed,  the  water 

flowing  is  the  natural  flow  of  the  stream.     This  natural  minimum 

flow  was  ninety-one  ru]>\o  feet  p(^r  second  in  December,  1800,  but 

for  ten  davs  it  wa^  onlv  fiftv-four  enT>ic  feet  i)er  second.     The 
t  <  •  I 

population  above  tlie  month  is  ahont  1*5.000,  so  that  the  mini- 
mnm  stream  flow  is  at  the  rate  of  four  cubic  foet  per  second  for 
each  1,000  ]>opulntion.  a  rate  which  will  before  long  cause  a  nui- 
sance. 
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At  Ridge  Mills  the  minimum  flow  recorded  is  for  September, 
1899,  at  the  rate  of  eighty-one  cubic  feet  per  second  for  twenty- 
two  days,  while  for  three  days  the  mean  flow  was  fifty-six  cubic 
feet  per  second.  The  population  is  only  about  2,800  or  the  flow 
is  at  the  rate  of  twenty  cubic  feet  per  second  for  each  1,000  popu- 
lation. 

Factories 

On  account  of  the  water  power  available  there  are  on  the  Mo- 
hawk and  its  tributaries  a  number  of  factories  which  dischai^ 
large  quantities  of  waste  into  the  river.  Their  location  corre- 
sponds to  the  location  of  the  falls  and  dams  on  the  river  and  they 
are  practically  concentrated  at  the  following  places:  Cohoes, 
Little  Falls,  Herkimer,  Amsterdam,  Dolgeville,  Hinckley  and 
Rome. 

The  product  is  largely  woolen  and  cotton  goods,  the  Harmony 
mills  at  Cohoes  being  one  of  the  largest  in  the  country.  They 
may  be  described  in  detail  as  follows,  the  specific  reports  of  Mr. 
J.  Birkhahn,  inspector,  being  on  file  in  the  office. 

At  Cohoes,  there  are  mills  producing  cotton  bats  and  shoddies, 
with  2,562  employees;  mills  producing  knit  goods,  with  3,775 
employees;  and  mills  doing  dyeing  and  bleaching,  employing 
thirty-five. 

At  Schenectady  are  verj*^  large  iron,  steel,  and  electric  works, 
employing  about  22,000  men,  the  wastes  from  which  except  for 
oil  and  grease,  have  little  or  no  effect  on  the  quality  of  the  river. 
Besides  these  are  manufactories  of  textiles  and  knit  goods  em- 
ploying about  500  persons. 

At  Amsterdam  are  factories  making  knit  goods  employing  about 
4,000  persons;  silk  goods  employing  440  persons;  rugs  and  car- 
pets, with  5,000  persons;  dyeing  and  bleaching,  with  twenty  per^ 
sons. 

The  Chuctanunda  creek  which  empties  into  the  Mohawk  at 
Amsterdam,  on  the  banks  of  which  a  number  of  these  industries 
are  located,  is  badly  polluted,  the  effects  being  clearly  marked  on 
the  Mohawk. 

At  Fonda,  the  Cayadutta  creek  enters  the  "Mohawk,  bringing  a 
large  pollution  from  Johnstown  and  Gloversville.  Fonda  itself 
has  one  mill  making  astrachans  and  linings,  employing  100  opera- 
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tors,  and  discharging  dyestuffs  and  soap.  At  Johnstown,  about 
fifteen  miles  up  stream,  are  a  large  number  of  factories  causing 
great  pollution;  894  employees  are  engaged  in  manufacturing 
leather;  1,474  employees  are  engaged  in  manufacturing  gloves; 
278  employees  are  engaged  in  manufacturing  knit  goods. 

A  detailed  account  of  this  pollution  and  of  the  amount  of  or- 
ganic wastes  as  well  as  their  effect  on  the  stream  will  be  found  in 
a  special  report  by  O.  H.  Landreth  in  the  Xinteenth  Annual  Re- 
port, page  70. 

At  Gloversville,  four  miles  further  up  stream,  are  located  some 
of  the  largest  leather  and  glove  factories  of  the  country.  There, 
are  1,400  employees  engaged  in  the  manufacture  of  leather  and 
about  3,500  in  the  manufacture  of  gloves.  Besides  these  there 
are  eighty-one  emj)loyee"S  in  silk  factories,  17(5  in  knit  goods,  mak- 
ing the  amount  of  waste  large  and  contaminating  the  stream  to  a 
lamentable  degree.  It  is  pro])osed  to  treat  the  sewage  of  the  city 
and  to  discharge  all  the  manufacturing  wastes  into  the  sewers, 
and  studies  are  now  being  made  with  this  in  view.  Johnstown  on 
the  other  hand,  after  paying  damages  in  several  suits,  has  pur- 
chased the  riparian  rights  on  the  stream  for  some  distance  below 
the  city  and  claims  immunity  on  account  of  further  pollution. 

At  Canajoharie  is  a  large  creamery  discharging  nearly  1,000 
pounds  of  whey  daily. 

At  Fort  Plain  are  two  knitting  mills  with  425  operators,  two 
small  creameries  and  a  silk  mill  with  seventy  operators,  discharg- 
ing used  olive  oil. 

At  Little  Falls  are  large  paper,  wool,  cotton  and  leather  mills. 
The  paper  mills  with  twenty-five  operators  discharge  their  wood 
pulp  waste.  Two  mills  making  knit  goods,  with  1,800  operators, 
discharge  bleaching  material  and  dyestuff.  A  leather  company 
with"  180  operatives  discharges  dog^vood  and  washings,  contributing 
materially  to  the  pollution.  A  woolen  mill  with  thirty  opera- 
tives discharges  dyosfufl's  and  bleaching  agents. 

Dolgeville,  the  location  of  the  American  Felt  Company,  con- 
tributes dyestuffs,  acids  and  alkalies  to  the  waters  of  Eaat  Canada 
creek.  The  factory  employs  175  operatives  and  the  trade  effluent 
is  plainly  distinguished  by  its  color  and  by  the  effect  of  the  soaps 
contained. 
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At  Utica  is  a  large  uiill  making  woolen  and  worsted  clotlis,  em- 
ploying 800  operatives,  and  discharging  dyestuffs  and  bleaching 
agents.     There  is  also  a  dyeing  company  employing  thirty-five 
operatives,  which  discharges  dyestuffs  and  a  large  amount  of  acid 
wastes  and  bleaching  powder. 

At  Whitesboro  is  a  large  cott(m  mill,  with  800  operatives,  the 
wastes  consisting  of  soda  and  lime,  with  a  large  quantity  of 
muriatic  and  nitric  acids. 

At  Oriskany  is  a  felt  mill  employing  about  200  operatives, 
w^hich  discharges  dyes  and  bleaching  material. 

At  Chadwick  is  a  silk  mill  employing  seventy-five  employees, 
which  discharges  soap  and  oil.  Also  there  is  at  the  same  place 
a  leather  company  discliari^ing  spent  logwood  and  refuse  of  proc- 
ess with  visil)le  effect  on  the  quality  of  the  river. 

At  Willowdalc  is  the  factory  of  a  bleaching  company  with  350 
operatives,  discharging  bleaching  agents. 

At  Frankfort  and  at  Mohawk  are  small  factorie-^  makin«r  nn- 
derwear,  employing  325  operatives,  the  wastes  of  which  are  dyes 
and  bleaching  agents. 

At  Herkimer  is  a  large  mill  making  knit  goods,  with  300  opera- 
tives discharging  lime  and  soda,  and  a  woolen  mill  with  300 
operatives  both  at  Fnltonvillo. 

At  Fnltonvillo  is  a  croaniory,  discharging  salsoda  and  bleach- 
ing powder^  and  a  silk  glove  factory  with  150  operatives,  dis- 
charging dyostnijs  and  soap  waters. 

It  may  be  plainly  soon  from  the  above  that  there  is  discharged 
from  factories  into  the  ^lohawk  a  vast  amonnt  of  factory  refuse 
or  trades  waste.  The  lai'gest  amonnt  of  waste  comes  from  the 
cotton  and  silk  mills,  each  discharging  more  or  less  bleachery 
agents  and  dye-tnffs.  The  woolen  mills,  carpet  mills  and  leather 
factories  discharge  largo  anionnts  of  organic  matter,  such  as  grease. 
the  subsecpiemt  putrefaction  of  which  is  highly  objectionable. 
The  conditions  below  Johnstown,  below  Little  Falls,  below  Am- 
sterdam, below  Dolgoville  and  below  Utica  are  particularly  bad 
and  suggestive  of  a  public  nuisance. 

Certainly  no  serious  effort  can  l)e  made  to  reduce  the  pollution 
of  the  Mohawk  river  without  taking  into  account  the  presence 
of  this  factory  refuse,  and  no  succoss  can  bo  anticipated  in  the 


State  Depabtment  of  Health.  625 

way  of  restoring  the  river  to  its  original  purity  without  a  thorough 
purification  of  all  the  factory  wa^te  before  it  is  allowed  to  dis- 
charge into  the  river. 

Driiiking   Water 

Of  all  the  cities  on  the  watershed  Cohoes  and  West  Troy  are 
the  only  ones  which  get  their  drinking  water  from  the  Mohawk 
in  its  lower  reaches,  liome,  from  the  dam  at  Kidge  Mills^  secures 
a  water  supply,  but  the  pollution  there  is  chiefly  from  the  Black 
Kiver  canal,  wliich  brings  down  a  large  amount  of  organic 
matter. 

The  pollution  of  the  lower  Mohawk  has  been  carefully  examined 
and  reported  on  on  two  separate  occasions,  the  first  being  a  report 
of  Prof.  Wm.  P.  Mason  on  a  scjries  of  typhoid  epidemics  in 
Schenectadv,  Cohoes  and  West  Trov  in  1890.  The  relation  be- 
tween  the  pollution  of  the  Mohawk  river  and  the  number  of 
cases  of  typhoid  fever  was  very  plainly  marked,  and  although 
practically  the  same  unfortunate  condition  exists  at  Cohoes  and 
West  Troy  to-day,  sevent(»en  years  later,  no  improvement  in  the 
quality  of  the  water  has  heon  <ecur(Ml.  The  eq)idemic  began  in 
Cohoes  in  October.  ISDO,  resulting  in  about  1,000  eases  out  of 
a  population  of  2:i,r>00,  tlic  ('])ideniio  being  imdoubtedly  the  re- 
sult of  an  exceptionally  large  nuinb(»r  of  cases,  seventeen  miles 
up  stream,  in  SelieiK'(»ta<ly  in  July,  the  stowage  from  the  latter 
city  being  all  turiic^d  directly  into  the  river. 

The  Cohoes  epidemic  was  followed  through  the  entire  winter 
by  a  similar  epidemic  in  Albany,  while  the  other  cities  of  the 
vicinity,  Waterford.  Lansin^burir  and  Troy,  whase  water  supplies 
are  from  other  source-',  were  not  affected.  West  Troy,  whose 
water  comes  from  the  ^lohawk  above  Cohcn^s,  also  had  an  epidemic, 
but  as  soon  as  the  conditions  were  r(»alized  arrangements  were 
made  for  a  supply  of  filtered  water  from  Green  Island,  and 
further  progress  of  the  disease  was  stopped. 

In  the  tenth,  eleventh  and  twelfth  volumes  of  the  Xew  York 
State  Reports  of  tli(»  Department  of  Health,  consecutive  reports 
are  made  by  Mr.  C.  C.  Brown,  then  Consulting  Engineer  to  the 
Board,  on  the  sanitary  conditions  of  the  Hudson  and  Mohawk 
rivers,  and  a  large  number  of  chemical  and  bacteriological 
analyses  are  given,  all  showing  a  high  degree  of  pollutvou  Vj 
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organic  matter.     The  following  diagrams  show  the  eflfect  of  tk 
use  of  the  water  on  Cohoes  and  West  Troy,  as  shown  by  the 
death  rate  of  typhoid  fever,  from  10-20  per  100,000,  being  an 
average  death  rate  for  cities  using  water  from   large  surface 
streams.    By  these  diagrams  it  may  be  seen,  that  while  the  death 
rates  from  typhoid  fever  and  from  diarrhoeal  diseases  are,  on 
account  of  the  constant  infection,  continually  high  —  from  three 
to  six  times  a  reasonable  amount  —  there  are  times  when,  on  ac- 
count of  peculiarly  virulent  infection,  a  more  general  and  severe 
epidemic  has  resulted.     Such  was  the  case  in  1890,  referred  to 
above.     In  Albany  again  in  1896  there  was  a  serious  wave  of 
the  disease,  and  doubtless  there  would  have  been  later  and  more 
severe  disturbances  except  for  the  installation  of  the  admirable 
filter  plant  by  which  the  safety  of  the  water  for  drinking  pui> 
poses  is  practically  secured.     In  1902,  for  example,  judging  by 
the  extraordinarily  high  rate  for  (^hoes,  the  river  must  have  been 
badly  contaminated,  and  yet  Albany  was  not  conscious  of  it 
Similarly  in  1904.     The  average  death  rate  from  typhoid  fever 
in  Cohoes  for  the  eleven  years,  189G-1905  inclusive,  is  88.6  per 
100,000,  or,  for  the  population  of  Cohoes,  about  twenty-one  lives 
are  lost  annually,  of  which  about  seventeen  could  be  prevented 
by  the  installation  of  a  filter  plant.     The  value  of  these  deaths 
may  be  conservativelv  estimated  as  follows: 

17  lives  lost  annually  at  $3,000  each $51,000 

170  cases  illness,  medical  attendance,  loss  of  wages,  etc., 

at  $75 12,750 


$63,750 


The  domestic  consumption  of  Cohoes  is  about  2,000,000  gallons 
per  day;  the  cost  of  filtering  this,  including  operating  and  interest 
charges,  would  be  alx>iit  $10  per  million  gallons,  of  $20  per  day, 
or  per  year  $7,^00,  a  net  saving  of  $50,150,  which  capitalized  at 
4  per  cent,  is  $1,400,000.  It  is  estimated  that  a  suitable  filter 
plant  can  be  built  for  $100,000,  showing  that  even  with  the  low 
^fllue  assigned  above  to  the  human  life,  the  city  could  easily 
afford  to  build  prot(»ctive  works  to  prevent  repetition  of  such 
excessive  death  rates.    It  is  impossible,  moreover,  to  estimate  the 
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waste  o£  resouret-s,  uuJ  the  hu'vitaMu  sa(.'viK<rcs  imposed  upou  a 
community  subject  to  such  deiiiornlizatiun.  It  is  true  that  Cohoefl 
is  a  manufactoriug  town  with  a  large  resident  population  of 
factorj-  employees,  many  of  them  of  foreign  birth  and  not  yet 
naturalized.  Jt  ma^'  be  that  Cohoes  does  not  appreciate  the  value 
of  the  lives  of  her  citizens  lost  in  this  reckless  manner,  but  finds  it 
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easier  to  secure  new  residents  rather  than  preserve  the  lives  of 
those  now  resident.  But  such  a  policy  must  inevitably  work 
ruin  to  the  city  where  it  is  maintained.  It  must  produce  careless 
and  irresponsible  employees,  niid  degrade  the  standards  to  which 
they  have  achieved.  Such  a  policy  must  be  entirely  indifferent 
to  the  sorrows  of  widows  and  orphans  and  friends,  to  the  break- 
ing up  of  families,  to  the  miseries  and  sufferings  entailed. 
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The  Mohawk  river  water  may  he  much  improved,  but  can  nevei 
be  made  pure  drinkiug  water,  and  Cohoes  should  for  her  own 
eake  take  immediate  steps  to  iustall  a  filter  plant,  and  the  full 
authority  of  the  Department  should  be  used  to  compel  her  to 

do  HO. 

Summary  as  to  Distribution  nnd  Effects  of  Pollution. 
The  Mohawk  valley  ia  a  highly  developed  agricultural  and  manu- 
facturing district  of  New  York  Slate,  the  counties  in  the  main 


ni- 

rsin 

nr 

,/ 

G. 

^ATH 

?AT£. 

/=eff 

•oo.oa 

\ 

y 

\ 

OZ/IPt 

HOC^ 

Jim 

-yma 

'F£V£. 

\ 

\ 

'"— 

\ 

/ 

m 

TFm 

11  FT 

V 

\ 

1 

,     i 

■06  '/i 

OS 

\ 

/ 

1 

\ 

/ 

\ 

1 

\ 

\ 

1 

\ 

\ 

1 

\ 

^ 

^ 

\ 

\ 

\ 

' 

\ 

/ 

\ 

\ 

\ 

\ 

/ 

\ 

\ 

\ 

^ 

\ 

> 

\ 

\ 

/ 

\ 

"""" 

~ — 

viilloy  shnwiup  a  high  density  of  population  and  a  well-stocked 
farming  district.  The  cities  in  the  vailey  are  lai^  and  numerous 
and,  with  the  in(>orporate<l  villages,  contain  63  per  cent,  of  the 
entire  population  of  the  waferahod,  the  othej'  39  per  cent,  being 
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scattered  over  a  larfje  an-Ji  of  undeveloped  foiintry.  The  tendency 
ill  the  district  is  fur  the  population  to  iiierease  in  the  citiea,  and 
there  ia  as  yet  no  indication  of  any  counter  tendency.  The  areaa 
are  larpfly  defonsted,  and  generally  the  soil  U  heavy,  both  indi- 
cating a  rapid  nin-off.  Direct  observations  of  the  flow  confirm 
thi!",  the  -ipring  floods  Inin£;  ■'<'verf,  thonrrh  af  i-bort  duration,  and 
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the  low  water  flows  bt-i'iig  very  small  per  square  mile.  The  fac- 
tories an-  largely  j)rodnc4rs  of  woolen  and  ci>tlon  goods,  while  tan- 
neries, dyeing  mid  blenching  establishnieiils  add  li>  the  intense 
pollution  caused  by  their  wjiwte^.  Local  pollution  in  such  quantity 
as  to  alnndy  thn^ateu  a  public  nuisane<-  exists  today  on  sonw*  of 
the  tribulnries  on  account  of  factory  wastes,  notably  below 
Amsterdam  and  Dolgevillc,  and  beli>w  Little  Falls  on  the  main 
river. 
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Moreover,  the  flow  of  the  Mohawk  itself,  in  its  lower  reaches,  is 
insufficient  to  properly  dilute  the  sewage  at  times  of  low  water. 
Schoharie  creek  should  be  carefully  protected  on  account  of  its 
extremely  low  summer  flow.  Cayadutta  creek  is  to-day  a  public 
nuisance  and  a  conspicuous  example  of  the  ineflSciency  of  the 
present  Public  Health  Law. 

East  and  West  Canada  creeks,  of  all  the  watershed,  have  a  suffi- 
ciently permanent  flow  and  a  small  enough  population  so  that  no 
nuisance  is  to  be  apprehended  from  these  waters.  Oriskany  creek, 
like  Schoharie,  has  low  summer  flows  and  a  present  density  of 
population  that  indicates  such  contamination  that  a  nuisance  may 
be  looked  for  in  the  near  future.  West  Canada  creek  is  now  the 
source  of  the  water  supply  of  ITtica,  and  its  quality  is  protected  by 
water  rules.  Similarly,  the  upper  part  of  the  main  river  is  pro- 
tected by  Rome  water  rules.  Cohoes  and  West  Troy  use  the  Lower 
Mohawk  for  drinking  w^ater,  and  the  effect  of  the  pollution  is 
shown  by  the  high  death  rate  from  typhoid  fever  and  diarrhea. 

Conclusions  and  Recommendations 

In  view,  therefore,  of  the  serious  condition  of  pollution  of  the 
Mohawk  river  which  now  exists  as  a  result  of  the  discharge  therein 
of  the  sewage  and  waste  from  the  vast  population  and  numerous 
industries  located  upon  its  watershed ;  of  the  menace  to  the  health 
and  lives  of  the  communities  which  reside  along  its  course  and 
must  depend  upon  its  water  for  sources  of  water  supply;  and  of 
the  detriment  to  comfort  and  convenience  of  those  who  live  along 
its  banks  or  use  these  waters  in  their  daily  life  or  industrial  pur- 
suits, I  beg  to  recommend  that  every  pow^r  of  the  State  Depart- 

* 

ment  of  Health  vested  in  the  Public  Health  Law  be  directed 
toward  the  reclamation  of  the  purity  of  this  large  and  important 
waterway  of  our  State  by 

1.  Pn^hibiting  entirely  the  discharge  of  any  additional  unpuri- 
fied  sewage  or  industrial  wastes  into  these  waters. 

2.  Requiring  the  removal  of  all  existing  pollution  from  domestic 
sewage  and  tradesmen  by  the  installation  of  such  methods  of  sew- 
age purification  as  will  remove  as  far  as  practicable  all  matter  of 
a  dangerous  or  objectionable  nature. 
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I  further  recommend: 

3.  That  in  order  to  satisfactorily  accomplish  this  removal  of 
pollution  there  be  required  a  degree  of  purification  of  sewage  and 
industrial  wastes  from  all  cities  and  villages  situated  along  the 
river,  and  its  main  tributaries,  as  will  produce  a  nonputrescible 
effluent. 

4.  That,  as  a  safeguard  against  the  menace  and  danger  to  all 
communities  which  now  or  may  use  the  unfiltered  Mohawk  river 
for  water  supply  puq;)oscs,  every  effort  of  the  Department  will  be 
used  to  induce  these  communities  to  filter  those  supplies. 

Respectfully  submitted, 

H.  N.  OGDEN, 
Special  Assistant  Engineer 


GENESEE   RIVER  WATERSHED 

Albany,  X.  V.,  November  15,  1907. 

EroENE    IT.    PoKTKK,    ^1.1)..    Statr.    Conunissioner    of   Health, 
Albany,  N,  Y,: 

Dear  Sib: —  I  l)eg  u>  lran$init  the  accompanying  report  of 
Prof.  IT.  X.  ()g<len.  Special  Af^sistaut  Engineer,  on  an  investiga- 
tion of  the  pollution  of  the  Geneset^  river  by  the  sewage  and 
industrial  wastes  from  the  municipalities  and  industries  located 
upon  this  watershed. 

This  report  represents  the  third  of  the  special  investigations  of 
this  nature  that  have  be(  n  carried  out  by  the  Engineering  Divi- 
sion. This  watershed  taken  together  with  the  watersheds  of  the 
Upper  Hudson,  Oswego  and  ^loliawk  rivers,  previously  reported 
upon,  comprises  an  area  of  alK>ut  IT., 500  square  miles,  or  approxi- 
mately one-third  of  the  4.^,000  sqnare  miles  comprising  total  area 
of  the  State. 

It  may  be  appropriate  to  add  hen*  that  although  completed  re- 
ports of  investigations  of  only  the  wa-tersheds  above  referred  to 
have  been  submitted  during  the  year,  a  considerable  amount  of 
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field  work  on  other  .watersheds  has  been  performed  and  in  some 
eases  completed. 

The  accompanying  report  has  been  carefully  reviewed  by  me  and 
I  beg  to  express  my  concurrence  in  the  conclusions  and  recom- 
mendations stated  therein. 

Respectfully  yours, 

THEODORE  HORTOX, 

Chief  Engifieer 


Albany,  X.  Y.,  November  15,  1907. 

Mr.   Theodoee  Hortox,   Chief  Engineer  State  Departmeni  of 
Health,  Albany,  N.  Y,: 

Dear  Sir: — I  beg  to  submit  the  following  report  of  the  investi- 
gation of  pollution  of  the  Gk^nesc^e  river  and  its  tributaries  by  do- 
mestic sewage  and  trade  wastes  discharged  therein  by  the  munic- 
ipalities and  industrial  establishments  situated  upon  the  watershed: 

Hydrography 

Among  the  rivers  of  Xew  York  State  the  Genesee  is  remark- 
able for  its  length,  direction  of  flow  and  amount  of  its  fall. 
Rising  in  the  Allegheny  Mountains  it  drains  territory  over  2,200 
feet  in  elevation,  but  at  its  mouth  at  Lake  Ontario  it  is  only 
2i6  feet  above  tide,  giviuij^  an  average  gradient  of  about  fonr- 
tei^n  feet  per  mile.  Itegarding  the  head  of  the  river  proper 
taken  at  (ienesce  village*,  with  elevation  of  1,620  feet,  and  the 
i'levation  at  Mount  Morris  a<  560  feet,  w^e  find  that  1,060  feet 
fall  occurs  above  Blount  Morris,  and  only  'U4  feet  between  Mount 
Moms  and  Lake  Ontario.  In  right  line  distance  this  gives  a 
gradient  between  (lencsee  and  Mount  Morris  of  nearly  eighteen 
feet  per  mile,  and  belween  Mount  Morris  and  Lake  Ontario  of 
less  than  eight  feet  per  mile. 

Trilmlary  Slopes 

Beginning  with  its  tributaries  nearest  its  mouth  and  passing 
southward  the  following  ^ades  are  found : 

Black  ereek,  which  joins  Cienesee  river  near  Oenesee  Jimc- 
tion  has  an  eb^vation  of  522  feet,  while  at  S(Mith  Rvron  the  eleva- 
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tion  is  680  feet,  the  approximate  distance  being  twenty-five  miles. 
The  grade  per  mile  is  found  to  be  about  six  feet. 

Honeoye  creek,  the  outlet  of  Honeoye  and  Hemlock  lakes,  has 
a  length  of  about  thirty  miles,  and  a  fall  from  Hemlock  lake  of 
376  feet,  and  an  average  grade  of  over  twelve  feet  per  mile. 

The  AUen-Oatka  creek  at  its  mouth  near  Scottsville  has  an 
elevation  of  520  feet,  while  at  Warsaw  its  elevation  is  980  feet, 
the  distance  being  about  thirty-six  miles,  making  an  average 
grade  of  thirteen  feet  per  mile. 

The  Canaseraga  creek  empties  into  the  Genesee  near  Mount 
Morris  and  has  an  elevation  of  560  feet,  while  at  its  head  waters 
it  is  close  to  1,900  feet.  Its  length  is  about  thirty-five  miles, 
making  an  average  grade  of  thirty-seven  and  seven-tenths  feet 
per  mile.  Silver  lake  outlet  empties  into  the  Genesee  two  miles 
alwve  Mount  Morris,  at  an  elevation  of  about  584  feet,  while  the 
elevation  of  the  lake  surface  is  1,356  feet,  making  a  difference  of 
elevation  of  772  feet,  the  distance  being  about  six  and  one-half 
miles,  causing  an  averaice  gra<ie  of  118.5  feet  per  mile.  This 
extreme  grade  is  referred  to  later,  when  discussing  the  sewage  of 
Perrv. 

Wolf  creek  flows  into  the  Genesee  al)out  four  miles  below  Port- 
age, at  an  elevation  of  600  feet,  while  at  Silver  Springs  the 
stream  has  an  elevation  of  1,402  feet,  making  a  difference  of 
elevation  of  712  feet,  a  distance  traversed  of  only  about  six 
miles,  making  an  averaf>:e  grade  of  118.7  feet  per  mile. 

Wiscoy  cr(»ek  flows  into  the  Genesee  at  Rossburg  at  an  eleva- 
tion of  1,140  feet.  At  its  head  waters  near  Bliss,  Wyoming 
county,  it  has  an  elevation  of  1,740  feet,  making  a  difference 
of  elevation  of  (100  feet.  The  length  of  this  stream  is  about 
fourteen  miles,  making  an  average  of  forty-two  and  eight-tenths 
feet  per  mile. 

Cold  creek  flows  into  the  CJenesee  river  at  Fillmore,  at  an 
elevation  of  l,l7r*]  feet,  while  at  Ci^ntreville  near  its  head  waters, 
a  distance  of  about  ten  miles,  its  elevation  is  1,700  feet,  making 
a  difference  of  elevation  of  537  feet,  or  an  average  grade  of  fifty- 
three  and  seventh-tenths  feet  per  mile. 

Caneadea  creek  fornw  a  jun{*tion  from  the  west  side  at  Canea- 
(lea,  with  an  elevation  of  about  1,21^7  feet,  while  at  Kushford,  not 
far  from  its  head  watei's,  a  distance  of  eight  and  oi\<?i-h^\i  xraXeft,^^ 
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find  an  elevation  of  1,750  feet,  making  a  difference  of  elevation 
of  513  feet,  or  an  average  grade  of  sixty  and  four-tenths  feet 
per  mile. 

Black  creek  joins  the  Genesee  one-half  mile  above  Belfast  from 
the  west,  with  an  elevation  of  about  1,295  feet.  At  its  head 
waters,  near  Black  creek,  is  found  an  elevation  of  1,49*1  feet,  or 
a  difference  of  196  feet,  making  an  average  grade  of  twenty-one 
and  six-tenths  feet  per  mile. 

Wigwam  creek  flows  into  the  Genesee  from  the  east  almost 
opposite  the  Black  creek  mouth.  This  is  a  comparatively  small 
stream  with  very  steep  grades. 

White  creek  flows  from  the  west  about  one  mile  above  the 
mouth  of  the  Black  creek,  at  an  elevation  of  about  1,297  feet 
The  head  waters  of  the  White  creek  are  close  to  the  Allegheny 
watershed  divide,  with  an  elevation  of  about  1,800  feet,  making 
a  difference  of  elevation  of  603  feet,  the  length  of  the  stream  being 
about  eleven  miles,  causing  a  grade  of  about  fifty-four  and  eight- 
tenths  feet  per  mile. 

The  Angelica  creek  flows  into  the  Genesee  from  the  eaat  about 
one  mile  north  of  Belvidere,  at  an  elevation  of  about  1,310  feet 
Its  head  waters  are  at  an  elevation  of  about  1,800  feet,  and  the 
length  of  the  stream  is  about  ten  miles,  making  a  difference  of 
490  feet  and  a  grade  of  about  fifty-nine  feet  per  mile. 

Dyke's  creek  joins  the  Genesee  from  the  east  at  Wellsville,  at 
an  elevation  of  about  1,497  feet.  This  stream  rises  close  to  the 
east  line  of  Allegan v  count v,  at  an  elevation  of  about  1,775 
feet,  the  length  of  the  stream  being  about  fourteen  miles  and  dif- 
ference of  elevation  of  378  feet.  Here  is  an  average  grade  of 
about  twenty-seven  feet  per  mile. 

Between  Wellsville  and  Scio  an*  found  two  streams  entering 
one  from  either  side,  Knight  creek  from  the  west  and  Vander- 
iriark  creek  from  the  east.  Both  of  these  streams  are  compara- 
tively small  and  rise  sharply  into  the  foothills  of  the  Alleghenies. 

General  Surface  Slopes 

The  general  surface  slopes  are  outlined  quite  closely  by  studying 
the  grade  of  the  main  stream  and  its  tril)utaries  as  given  above. 
That  portion  of  the  river  valley  and  its  tributaries  lying  between 
Lake  Ontario  and  a  line  drawn  east  and  west  through  Mount 
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Morris  has  a  comparatively  low  grade,  and  the  surface  of  the 
water  shed  is  comparatively  Hat,  the  streams  flowing  in  a  sluggish 
manner.  But  south  of  this  point  commences  the  hilly  country, 
which  develops  into  the  Allegheny  Mountains  along  the  southern 
rim  of  the  State. 

The  broad  valley  bottom  of  the  river  at  Moimt  Morris  is  about 
two  miles  wide  and  decreases  northward,  but  south  of  Mount 
Morris  it  flows  through  a  rocky  gorge  almost  the  entire  distance 
to  Portageville.  Above  Portageville  there  is  again  a  valley  of 
from  one-half  to  one  mile  wide,  extending  to  a  point  above 
Wellsville. 

The  Black  creek  stream,  which  enters  at  Genesee  Jimction, 
has  a  comparatively  high  slope,  with  many  rifiles,  but  the  Oatka- 
AUen  creek,  which  drains  also  from  the  west  side,  from  a  point 
below  Warsaw  to  its  mouth,  is  a  sluggish  stream,  receiving  the 
sewage  from  Wyoming,  Pearl  Creek,  Pavilion,  Le  Roy,  Caledonia 
and  Mumford,  and  with  the  exception  of  a  sharp  fall  through 
the  village  of  Lc  Roy,  there  are  very  few  riffles.  This  stream  is 
evidently  very  badly  polluted,  and  has  but  little  chance  to  recover 
itself,  due  to  its  sluggish  nature. 

The  Cana^craga  creek  has  a  comparatively  high  grade  and  re- 
ceives the  sewage  effluent  from  the  village  of  Dansville,  together 
with  the  unsewered  wast(»s  from  Groveland,  Canaseraga  and 
Swains.  Fortunately  the  village  of  Dansville  has  an  excellent 
disposal  plant,  which  has  been  in  operation  only  about  six  months, 
and  its  percentage  of  purification  is  high.  The  tributaries  south 
of  Mount  Morris  all  have  high  grades,  and  each  will  be  taken  up 
under  the  heading  of  "  Sewage*  Pollution." 

Geology  and  Soil  Conditions 

The  entire  (iencsiM'  watcrjiihed  has  been  materially  altered  by 
the  effects  of  the  ice  shei^t  during  the  glacial  period,  which  in  its 
retreat  left  vast  dc{>osits  of  drift.  The  amount  of  glacial  drift 
still  remaining  in  the  valleys  is  very  great.  This  is  surprising 
when  we  consider  the  erosive  pow(*r  of  the  present  streams,  due 
to  their  grades,  for  a  vast  amount  of  drift  has  certainly  been 
removed.  In  some  localities  the  river  valley  is  sufBciently  open, 
either  by  absence  of  drift  or  by  subsequent  clearing,  to  show  its 
original  form,  but  in  many  places  huge  drift  hiWa  o\»\x\\c\.  ^^ 
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view.  In  at  least  two  instances  tlie  old  river  valley  was  so  com- 
pletely closed  by  the  drift  that  the  river  has  been  diverted  into  a 
new  channel,  and  in  the  cases  of  the  side  valleys  and  tributary 
streams  this  diversion  of  drainage  has  been  frequent.  In  most 
sections  the  valley  drift  has  been  partly  terraced,  or  leveled  by 
the  successive  work  of  glacial  lakes  and  streams.  Upon  these 
plains  are  found  most  excellent  farms,  the  farming  territory  be- 
tween Mount  Morris  and  Kochester  being  especially  fine,  and 
devoted  to  the  raising  of  sweet  corn  and  other  v^etables,  and  a 
large  amount  of  fruit.  The  composition  of  the  drift  deposits  has 
not  been  closely  determined,  but  casual  observation  suggests  that 
while  a  large  amount  is  true  moraine,  that  probably  the  greater 
mass  is  water  laid  drift  and  sand.  At  Portageville  an  impreg- 
nable barrier  of  drift  was  left  by  the  glacier  that  blocked  the  old 
valley,  which  may  have  been  two  miles  wide.  A  lake  was  thus 
formed,  and  the  water  found  its  outlet  over  the  western  rock  waU 
of  the  preglacial  valley,  and  the  down  cutting  through  the  portage 
shales  has  resulted  in  the  famous  ravine  and  falls. 

The  river  found  its  old  valley  at  Mount  Morris,  in  which  it 
flows  from  Mount  Morris  to  a  point  near  Avon,  where  it  was 
again  blocked  by  a  barrier  of  drift,  and  again  it  foimd  an  outlet 
upon  the  western  side,  flowing  to  Rochester,  through  a  new  chan- 
nel, and  cutting  a  gorge  to  the  lake,  very  similar  to  that  foimd 
at  Portage.  The  deserted  portion  of  the  old  valley  between 
Portage  and  Mount  Morris  is  partially  occupied  by  the  Keshequa 
and  Canandaigua  creek. 

The  drainage  history  of  the  Genesee  valley  is  one  of  the  most 
remarkable  and  dramatic  stories  in  geological  literature,  and  it 
does  not  seem  probable  that  any  other  hydrographic  area  can 
equal  it. 

*'  During  the  long  time,  to  be  counted  in  many  thousands  of 
years,  while  the  south  edge  of  the  ice  sheet  was  slowly  receding 
or  backing  away  from  south  to  north  across  Xew  York  State,  the 
waters  over  the  Genesee  basin  were  held  up  to  high  levels,  being 
forced  to  overflow  east  or  west.  In  the  successive  lowering  of 
the  waters  by  the  opening  of  northward  outlets  at  least  seven 
great  river  systems  have  received  (and  some  of  them  more  than 
once)  the  contribution  of  Genesee  waters.    In  order  of  time  these 
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are  as  follows:  1.  Pine  Creek-Susquehanna:  2.  Allegany-Ohi> 
ilississippi :  3.  CanistooChemung-Susquehanna :  4.  Grlacial  lakes 
Warren  and  Chicago  to  Mississippi :  5.  Mohawk-Hudson :  6. 
Gilbert  Gulf  (Sea  level  waters  in  the  Ontario  basin)  :  7.  St. 
Lawrence."* 

'£he  surface  soils  of  the  Genesee  drainage  area  are  mostly 
clayey  and  relatively  impervious  —  especially  over  the  uplands. 
This  fact  counts  partially  for  the  rapid  run-oflf  of  the  southern 
or  head  waters.  In  the  valleys  the  drift  accumulations  are  partiaUy 
gravel,  and  local  areas  on  the  uplands  are  gravelly,  which  help 
in  some  degree  to  hold  back  the  excessive  water.  The  deep  la- 
custrine fillings  —  like  tliat  in  the  Dansville-Mt.  Morris-Avon 
stretch,  probably  require  a  large  volume  of  water  for  saturation. 

The  Genesee  river  has  its  sources  in  Potter  county,  Pa.,  in  the 
subcarboniferous  rocks,  and  in  its  northward  flow  it  traverses  in 
descending  order  all  the  strata  of  the  Uevonian  system,  and  those 
of  the  Silurian,  as  far  down  as  the  Medina.  For  more  than  half 
its  length,  or  to  near  ilt.  Morris,  the  rivor  traverses  Chemung  and 
Portage  sandstones  and  shales.  It  then  traverses  the  Hamilton 
shales,  the  Onondaga  limestone  and  the  Salina  shales,  which  con- 
tain salt  beds.  Above  Rochester  the  river  reaches  the  Lockport 
limestone,  the  Rochester  shale,  the  four  strata  of  the  Clinton,  and 
(two  shales  and  two  limestones,  including  the  band  of  Clinton 
iron  ore)   100  feet  into  the  Medina  shales. 

The  sheet  of  drift  which  covers  the  river  basin  has  been  derived 
from  the  outcrop  of  all  these  rocks,  and  to  some  extent  from  the 
rocks  of  the  northeast  as  far  as  the  Crvstalline  area  of  Canada* 
and  the  Adirondacks.  It  follows  that  neither  the  trunk  stream 
nor  anv  tributarv  is  whollv  affected  in  its  chemical  content  bf 
the  underhung  hard  rock,  l>ut  largely  l)v  the  drift  or  the  grist  of 
the  glacial  mill. 

•  The  geological  history  of  this  section  is  found  in  the  extensive  writings 
of  Prof.  H.  L.  Fairchihl.  Iniversity  of  Rocliester,  as  follows: 

Cilacial  Lakes  of  Western  Xew  ^'ork.  (Jeol.  Soc.  Am.,  Hull.,  Vl  353-374, 
April,   1895. 

Glacial  Genesee  Lakes,  ihi(L,  VII   423  452.    April,   1890. 

Glacial  Waters  in  the  Kinj^^f'r  Lukes  Re^'ion  of  New  York,  ibid.,  X  27-68, 
February,  1899. 

Pleistocene  History  of  the  Gene.see  Valley,  in  the  Portage  District. 
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Timber  and  Cleared  Land 

With  the  exception  of  a  portion  of  Allegany  and  Steuben  coun- 
ties, the  percentage  of  wooded  country  is  very  small.  Thft  high 
ridges  between  Cuba  and  Friendship  and  on  either  side  of  tht» 
Dyke  creek  valley,  and  the  slope  of  the  Canaseraga  creek  above 
Dansville,  and  the  slopes  of  some  of  the  minor  streams  in  Alle- 
gany county,  are  covered  by  a  second  growth  of  timber.  There 
is  no  virgin  timber  upon  the  whcle  watershed,  with  the  exception 
of  a  few  preserves  on  the  well-known  Wadsworth  estate  between 
Geneseo  and  Avon.  The  following  table  shows  the  percentage  of 
area  in  the  several  counties  of  the  watershed,  which  according  to 
the  United  States  census  for  1900  are  reported  as  farms  im- 
proved : 

Total 
County.  acreage. 

Allegany 593,888 

Genesee 294,316 

Livingston 373,660 

Steuben 825,334 

Wyoming 367,894 

Monroe 381,941 

(The  percentages  of  cleared  land  is  still  higher  than  this  table 
shows,  because  much  of  the  broken  land  is  deforested,  and  yet  used 
for  pasturage.) 

The  northern  portion  of  Livingston  county  and  Allegany 
county  and  a  portion  of  Wyoming  county  is  an  ideal  dairy 
country,  springs  being  very  frequent,  while  comparatively  few 
springs  occur  through  the  flat  count rv'  toward  Lake  Ontario. 

Papulation   (Density) 

The  density  of  the  population  on  this  watershed,  not  counting 
the  city  of  Rochester,  is  slightly  alxn-e  that  of  the  whole  State  as 
given  by  the  State  Water  Supply  Commission,  which  it  states 
as  fifty  per  square  mile,  exclusive  of  cities  and  large  villages. 


Improved 

Percent- 

farms. 

age. 

408,252 

68.7 

242,307 

82.5 

300,860 

81.2 

610,181     • 

74.0 

270,374 

73.7 

339,870 

89.1 
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The  population  id  made  up  as  follows: 

County.  PopoUititm 

Livingston 36,450 

Allegany , 37,467 

Steuben 8,000 

AVyoming 23,065 

Ontario 2,600 

Genesee 12,000 

Monroe  (Rochester  excluded)    25,000 


Total 139,462 

Rochester 181,656 


Total 321,118 


The  average  population  per  square  mile,  Rochester  excluded, 
is  fifty-five,  and  if  Rochester  is  included,  the  average  population 
is  128  per  square  mile.  The  area  drained  is  about  2,500  square 
miles. 

The  only  city  on  the  watershed  is  Rochester,  and  the  number 
of  sewered  villages  is  comparatively  small.  The  following  table 
shows  the  population  of  villages  having  partial  or  complete  sewer 
systems  discharging  into  the  Grenesee  river  or  its  tributaries: 

Name  of  place.  Population 

Wellsville 4,355 

Belmont 1,207 

Warsaw 3,196 

Perry 3,749 

Le  Roy 3,395 

Honeoye  Falls 1,208 

Avon 1,782 

Geneseo 2,245 

Sonyea 1,350 

Dansville 3,908 

Total 26,395 

21 
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Table  showing  the  population  of  incorporated  villages  upon 
Genesee  river  watershed  draining  into  the  main  stream  or  its 
tributaries : 

Name  of  place.  Popul&tion. 

Andov^r 1,097 

Wellsville 4,355 

Belmont 1,207 

Friendship 1,259 

Belfast 886 

Pike 457 

Bliss 301 

Castile 1,000 

Silver  Springs 817 

Warsaw 3,196 

Perry 3,749 

LeRoy 3,395 

Bergen 601 

Churchville 645 

Scottsville 858 

Caledonia 1,221 

Honeoye  Falls 1,208 

Lima 1,001 

Avon 1,782 

Livonia 782 

Geneseo 2,245 

Moimt  Morris 2,611 

Sonyea 1,350 

Dansville 3,90': 

Nunda 1,00-; 

Total 41,924 


The  density  of  population  of  tho  rural  area  is  found  by  sub- 
tracting the  population  of  the  villagos  from  the  total  population 
exclusive  of  Rochester,  and  found  to  be  97,588,  giving  a  popula- 
tion of  forty  per  square  mile  in  the  rural  di-^tricts.  Therefore, 
about  69V^  per  cent,  of  the  total  population  live  in  the  cities  and 
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incorporated  villages,  while  the  remaining  30V^  per  cent,  live  in 
the  rural  districts  and  hamlets. 

Volume  of  Sirea/m 

There  is  probably  no  other  stream  in  the  State  which  is  sub- 
ject to  as  much  variation  in  flow  as  the  Genesee  river.  This  is 
due  very  largely  to  the  fact  of  the  high  grades  upon  its  higher 
reaches,  with  practically  no  still  water,  such  as  lakes  or  dams,  to 
impound  the  water,  and  freshets  occur  of  disastrous  character^ 
about  every  five  or  eight  years,  while  annual  freshets  of  lesser 
amount  occur  every  spring.  During  the  period  of  storms  the 
waters  have  no  natural  hindrance  and  reach  the  main  stream  very 
quickly,  bringing  down  large  amounts  of  wash,  and  the  upper 
reaches  of  the  river  have  been  changed  from  a  clear  stream,  of 
say  forty  cubic  feet  per  second,  to  a  violent  turbid  stream,  carry- 
ing 300  cubic  feet  per  second  upward  in  a  period  of  ten  hours. 
When  these  freshets  reach  Mount  Morris  the  natural  gentle  slope 
of  the  river  valley  tends  to  hold  back  the  sudden  onslaught  of  the 
flood,  and  the  flow  of  the  stream  from  this  point  to  Bodiester  is 
much  more  uniform.  From  gaugings  made  at  the  Court  street 
dam,  in  the  city  of  Kochester,  by  city  engineer  and  also  geological 
survey,  it  was  found  that  the  average  low  water  flow  was  about 
400  cubic  feet  per  second ;  but  in  times  of  extreme  drought  it  may 
have  fallen  to  200  cubic  feet  per  second.  It  might  be  fair  to 
assume  that  the  average  flow  of  the  stream  throughout  is  800 
cubic  feet  per  second,  which  is  increased  to  its  maximum  by  the 
addition  of  its  tributaries. 

The  following  is  the  probable  minimum  flow  from  the  different 
tributaries  beginning  near  its  headwaters: 

Tributary  Cu.  Ft.  per  Sec. 

Cryder  creek 5 

Dykes  creek 8 

Knight  creek 3 

Vandermark 8 

Phillips  creek 8 

Van  Campen  creek 10 

Angelica  creek 16 

WTiite  creek 10 


642  Twenty-eighth  Annual  Kspobt  of  thje 

Tributary.  Cu.  Ft.  per  sec. 

Black  creek 8 

Wigwam  creek ii 

Crawford  creek 5 

Caneadea  creek 10 

Rush  creek C 

Cold  creek 10 

Wiscoy  creek 30 

Wolf  creek 12 

Silver  lake  outlet 15 

Canaseraga 30 

Conesus  lake  outlet 15 

Hemlock  outlet 15 

Allen-Oatka  creek W 

Black  creek 25 


Volume  of  Sewage  Pollution 

Considering  now  the  several  partes  of  the  watershed  by  them- 
selves, taking  them  in  order  upstream,  we  find  the  followixig  rela- 
tions between  the  stream  flow  and  the  sewage  flow: 

Black  creek  has  a  watershed  whose  population  is  about  6,000, 
and  the  volimie  of  the  stream  being  about  twenty-five  cubic  feet 
per  second,  there  is  a  dilution  sufficient  to  avoid  all  nuisance, 
and  in  fact  the  stream  is  found  to  be  high  in  dissolved  oxygen  and 
there  is  no  probability  of  future  nuisance  ever  occurring  upon  this 
watershed. 

Allen  creek  has  a  watershed  containing  about  20,000  persons, 
and  a  consequent  sewage  flow  of  about  3.6  cubic  feet  per  second, 
Avhich  would  cause  a  dilution  of  about  8.4.  The  sewage  flow  into 
the  stream  is  spread  over  a  long  stretch  of  territory,  and  a  dilu- 
tion higher  than  this  actually  exists ;  but  at  the  same  timo.  bxjal 
nuisance  has  occurred  at  Le  Koy  and  is  constantly  occurring  at 
Warsaw.  The  sluggishness  of  the  stream  does  not  tend  to  purify 
itself,  and  of  all  the  tributaries  of  the  Genesee,  the  Oatka-xMlcn 
^cek  is  at  the  present  time  in  the  worst  condition.  A  dispoeal 
plant  at  Warsaw  would  be  a  simple  matter,  because  their  present 
sewers  were  planned  with  that  ultimate  object  in  view.  From 
present  indications  the  citizens  of  Warsaw  have  no  intention  of 
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I)ettering  their  condition.  The  question  of  a  new  sewer  system 
and  disposal  plant  at  Le  Roy  is  at  the  present  time  being  agitated, 
and  in  the  course  of  two  years  will  probably  see  a  change  for  the 
better  in  this  place.  The  small  villages  of  Wyoming,  Bock  Glen, 
Pearl  Creek,  Pavilion,  Caledonia  and  Mumford  do  not  have 
sewers,  and  their  waste  will  not  materially  change  the  condition 
of  the  stream,  as  far  as  nuisance  is  concerned. 

Conesus  lake  outlet  drains  an  area  cx)ntaining  about  2,000  per- 
sons and  during  the  summer  season  a  poulation  of  probably  three 
times  this  amount.  The  lake,  containing  about  4.8  square  miles, 
is  sufficiently  large  so  that  ample  sedimentation  occurs  to  avoid 
all  nuisance.  But,  unfortunately,  this  lake  U  used  for  a  drinking 
water  supply  by  the  villages  of  Geneseo,  Avon  and  Livonia,  and 
the  increasing  number  of  summer  cottages  along  its  shores  has  in- 
creased the  pollution  to  such  an  extent  that  the  village  authorities 
of  Geneseo  have  recently  given  notice  that  citizens  should  cease 
u^ing  it  as  drinking  water  without  its  being  boiled.  The  villagoa 
of  Avon  and  Livonia  are  each  expecting  trouble  from  their  drink- 
ing water  source  and  beyond  a  doubt  some  drastic  sanitary  reg- 
ulation must  be  enacted  if  Conesus  lake  is  to  be  used  as  a  drinking 
water  supply. 

Honeoye  creek  drains  Hemlock  lake,  which  is  so  well  pro- 
tected by  the  authorities  at  Bochestor  that  it  is  not  necessary  to 
discuss  this  lake.  TTonoovo  Falls  and  Lima  are  two  unaewered 
villages  with  a  total  population  of  2,000  located  below  Hemlock 
lake  outlet. 

Cana.<»eraga  creek  is  one  of  the  four  most  important  tributaries, 
the  other  three  being  Oatka-Allen  creek.  Black  creek,  and  Wiscoy 
creek.  Canaseraga  creek  contain?  upon  its  watershed  the  villages 
of  S'onyea,  Tuscarora,  Xunda,  Oakland,  Hunt,  Dalton,  Dansville, 
Groveland,  Canaseraga  and  Swains,  with  a  total  population  of 
about  18,000,  and  with  an  estimated  -Jcwage  flow  of  three  and  eight- 
tenths  cubic  feet  per  second,  but  fortunately  Dansville,  having  a 
new  disposal  plant  consisting  of  the  latest  type  of  septic  tank 
and  contact  filters,  the  pollution  of  "Canaseraga  creek  is  com- 
parativelv  low.  Its  hitrh  irrado  caus<v:?  it  to  have  manv  riffles  and 
small  falls,  which  give  it  plenty  of  opportunity  to  purify  itself. 

Perry  lake  outlet  drains  a  population  of  about  8,000,  half  of 
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which  is  sewered.  The  village  of  Perry,  and  the  several  small 
villages  around  Silver  lake,  cause  a  large  amount  of  sewage, 
which  is  discharged  raw  into  Silver  lake  outlet  below  the  village. 
The  plan  of  the  sewers  of  Perry  is  such  that  all  the  sewage 
is  carried  to  one  main,  and  a  disposal  plant  can  easily  be  in- 
stalled whenever  it  is  considered  necessary.  The  remarkable  fall 
from  Perry  to  the  Genesee  river  in  the  stream  bed  aids  materially 
in  the  correction  of  the  pollution  which  occurs,  and  it  is  doubt- 
ful if  the  stream  is  polluted  to  any  perceptible  amount  where 
it  joins  the  Genesee. 

Wolf  creek  has  the  villages  of  Castile  and  Silver  Springs  upon 
its  watershed,  with  a  population  of  about  2,500.  At  Silver 
Springs  a  large  portion  of  the  stream  is  diverted  for  use  in  the 
salt  plant,  and  when  it  rejoins  the  main  stream  it  is  highly 
charged  with  brine,  which  is  nearly  boiling  hot.  This  water  is 
allowed  to  settle  for  a  short  time  in  a  pond,  but  even  then  the 
effluent  is  so  high  in  chlorine  that  it  is  unfit  as  a  source  of  drink- 
ing water  for  livestock.  The  salt  company  has  paid  damages 
to  all  the  bordering  landholders  below  its  plant  until  it  reaches 
the  mouth,  but  it  is  unfit  for  any  purpose  whatever  at  the  present 
time. 

Wiscoy  creek  watershed  has  a  population  of  about  5,000  for  the 
villages  of  Wiscoy,  Pike,  Bliss  and  Gainesville.  The  sources  of 
this  creek  are  remarkably  large  springs,  and  there  is  probably 
no  stream  west  of  the  Adirondack  mountains  which  is  so  constant 
in  its  flow,  and  of  equal  purity.  It  is  filled  with  brown,  speckled 
and  rainbow  trout,  and  the  temperature  probably  never  rises 
above  fifty  degrees  Falir.  ]^one  of  the  villages  named  are  large 
enough  to  be  sewered  for  manv  years  to  come,  and  there  is  no 
doubt  but  what  the  Wiscoy  creek  materially  improves  the  ccm- 
dition  of  the  mother  stream  below  its  mouth.  Cold  creek  is  an- 
other spring  water  stream,  but  much  smaller,  and  in  the  dry 
season  becomes  scarcelv  more  than  a  rivulet  for  the  last  two  or 
three  miles  of  its  lower  reaches. 

Rush  creek  does  not  have  any  village  upon  its  watershed  and 
needs  no  discussion. 

Caneadea  creek  has  Rushford  upon  its  watershed  and  a  conse- 
quent population  of  about  2,000,  none  of  which  is  sewered.     The 
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condition  of  this  stream  for  many  years  to  come  will  not  need  in- 
vestigation. 

Crawford  creek,  Wisrwam  creek  and  White  creek  have  no  vil- 
lages  upon  their  watersheds. 

Black  creek  (Allegany  county)  has  the  villages  of  Rockville 
and  Black  Creek,  and  has  a  population  of  about  1,000,  none  of 
which  is  sewered.  The  ample  fall  of  this  stream  causes  it  to  re- 
cover whatever  pollution  may  occur. 

Angelica  creek  watershed  contains  Angelica,  and  its  surround- 
ing population  of  about  2,500,  none  of  which  is  sewered,  with  a 
consequent  dilution  far  above  that  necessary  to  avoid  nuisance. 

Vandermark  creek,  Knight  creek  and  Phillips  creek  are  all 
streams  with  no  villages  upon  their  watersheds. 

Van  Campen  creek  has  the  villages  of  Wirt,  Nile  and  Friend- 
ship, with  a  resulting  population  of  about  3,000,  none  of  which 
is  sewered.  The  flow  of  the  stream  is  sufficient  to  cause  plenty 
of  dilution  to  whatever  sewage  may  find  its  way  to  the  stream. 

Dyke's  creek  has  Andover  and  several  small  hamlets  with  a 
total  population  of  about  2,500,  none  of  which  is  sewered. 

Cryder  creek  is  a  small  stream  which  has  W^hitesville  and  a 
total  population  of  about  1,000  without  sewers. 

Special  Sources  of  Pollution 

The  village  of  Wellsvilh*  is  particularly  unfortunate  in  hav- 
ing a  refining  company  located  about  4,000  feet  above  and  di- 
rectly upon  the  bank  of  the  Genesee  river,  which  is  constantly 
pouring  both  acid  and  alkaline  wastes  into  the  stream  to  the 
amount  of  three  to  five  cubic  feet  per  second,  which  is  probably 
20  per  cent,  of  the  size  of  the  stream  itself.  These  wastes  are  of 
such  a  nature  that  they  have  ])raetically  killed  all  the  fish  from 
that  point  dow^n  to  Belmont,  and  in  all  probability  this  company 
Las  exceeded  the  limits  which  are  slated  in  its  permit  to  dump 
refuse  into  the  stream.  At  the  time  of  the  inspection,  the  Fish 
and  Game  Department  w^ero  making  a  special  investigation  of 
these  wastes.  These  wastes  are  of  especial  interest  to  Wellsville 
because  its  drinking  water  supply  is  taken  from  what  is  prac- 
tically a  small  island  in  the  river  about  4,000  feet  below  the  re- 
finery, and  there  have  been  found  occasions  when  it  was  necessary 
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to  take  water  supply  from  the  river  into  the  water  mains  at  the 
time  of  fire,  and  danger  of  disease  consequently  results  from  the 
polluted  water  which  remains  in  the  pipes.  Wellsville  does  not 
own  its  own  water  system,  and  cannot,  therefore,  change  its 
drinking  water  supply  at  will,  but  some  steps  should  be  taken 
toward  improving  its  source  of  supply.  Plenty  of  spring  water 
can  be  found  upon  the  hills  south  of  Wellsville. 

One  of  the  most  frequent  sources  of  pollution  which  exists 
upon  the  whole  watershed  are  the  wastes  which  come  from  the 
creameries  and  the  cheese  factories.  There  seem  to  be  no  regu- 
lations regarding  the  wastes  from  this  industry,  and  the  whole 
territorv  is  thicklv  dotted  with  creameries,  condent^ers  and  cheese 
factories,  ranging  from  one  to  three  miles  apart,  and  the  waste 
from  each  factory  may  be  estimated  at  one  cubic  foot  per  second. 
Fortunately  the  wastes  from  these  factories  are  not  of  a  serious 
nature,  being  chiefly  washings  from  the  tanks,  and  the  discarded 
whey  after  the  curd  has  been  removed.  The  a^regate  of  these 
wastes  will  probably  amount  to  10  per  cent,  of  the  trunk  stream, 
if  they  could  all  be  gathered  at  one  place. 

At  Dansville  there  is  situated  a  paper  mill,  whose  wastes  are 
considerable,  and  which  do  not  drain  into  the  city  sewer.  These 
wastes  should  be  treated,  or  else  arrangements  made  by  which 
thcT  can  be  turned  into  the  ciitv  sewers  and  thus  be  treated  at 
the  city  sewage  disposal  plant. 

Salt  Beds 

Lying  in  a  band  north  of  a  parallel  through  Warsaw,  and 
reaching  as  far  north  as  T.^  Roy,  the  whole  country  is  underlaid 
by  a  salt  bed,  which  occurs  in  the  Salina  shales  at  an  average 
depth  of  about  1,100  to  1,200  feet.  Fonnrrly  there  were  salt 
plants  in  operation  at  Hock  Glen,  Silver  Spring,  Warsaw,  Le  R^n , 
Perrv',  Cuylorville,  PiflFard,  Tfetsoff,  and  Ket.^off  Junction,  bur  .a 
the  present  time  only  those  at  Silver  Springs,  Rock  Glen,  PiiTurd, 
Retsoff  and  Cuylerville  are  in  operation.  The  waste  from  these 
is  considerable  and  the  chlorine  content  of  the  river  probably 
much  higher  than  that  normal  to  thir?  section  of  the  country. 
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Conclusions  and  Recommendations 

The  general  health  of  the  entire  watershed  is  very  good,  and 
typhoid  was  found  in  but  few  places,  Wellsville  being  the  prin- 
cipal sufferer.  The  drinking  water  supply  upon  the  entire  water- 
shed is  taken  from  wells  and  springs  with  the  exception  of  Perry, 
which  uses  Silver  lake  water,  and  Qcneseo,  Avon  and  Livonia, 
which  use  Conesus  lake  water,  and  the  city  of  Rochester,  which, 
uses  Hemlock  lake  water.  The  village  of  Dansvillc  takes  its  main 
supply  from  a  small  spring  stream,  known  as  Mill  creek,  and  the 
village  of  Nunda  takes  its  drinking  water  supply  from  a  small 
spring  creek  known  as  ToAvns  creek. 

There  seems  to  be  no  probability  in  the  future  of  using  the 
Genesee  as  a  drinking  water  supply,  but  if  the  sewage  of  Wells* 
rille,  Avon,  Geneseo,  Warsaw,  Le  Roy,  Mt.  Morris  were  taken 
care  of  by  disposal  plants,  it  would  leave  the  Genesee  in  a  remark- 
ably pure  condition  through  a  large  portion  of  the  year.  At 
present,  due  to  the  ra])i(l  flow  nf  surface  water  at  time  of  flood, 
the  pollution  must  be  very  high. 

I  beg,  therefore,  to  reeonnnend  that  the  resources  of  the  De- 
partment be  expended  in  an  endeavor: 

1.  To  secure  the  construction  of  sewage  disposal  plants  in 
Wellsville,  Avon,  Geneseo,  Warsaw,  Le  Roy  and  Mt.  Morris. 

2.  To  prevent  the  i)ollution  of  Conesus  lake,  which  could  be 
done  by  enforcing  the  water  rules  enacted  to  protect  the  water 
supply  for  the  villages  of  Geneseo,  Avon  and  Livonia. 

3.  To  improve  the  water  supply  of  Wellsville. 

4.  To  prevent  further  pollution  of  the  main  river  and  of  its 
tributaries. 

Respectfully  submitted, 

H.  N.  OGDEN, 
Special  Assistant  Engineer 


INSPECTION  OF  THE  SANITARY  CONDITIONS 

OF   CITIES 


Albany,  N.  Y.,  December  15,  1907. 

Eugene    H,    Poeteb,    M.D.,    State    Commissioner    of    Health, 
Albcmy,  N,  Y.: 

Deak  Sib  : —  I  beg  to  transmit  herewith  three  special  reports 
covering,  investigations  by  the  Engineering  Division  of  the  san- 
itary conditions  in  the  cities  of  Ogdensburg,  Niargara  Falls  and 
Poughkeepsie. 

These  investigations  and  reports  represent  the  first  of  a  series 
which  you  have  directed  me  to  have  carried  on  in  certain  cities 
of  the  State,  chosen  with  respect  to  their  relative  typhoid  fever 
or  total  death  rate  as  compared  with  the  general  typhoid  fever 
and  total  death  rate  of  the  State.  In  general  those  cities  were 
selected  whose  death  rates  were  excessive,  or  at  least  conside]> 
ably  above  the  normal  for  the  State.  It  w^as  expected  that  the 
investigations  in  such  cities  would  reveal  at  once  the  cause  for 
the  high  death  rates,  and  that  following  a  correction  or  improve- 
ment in  these  conditions  the  death  rates  would  be  reduced  in  these 
cities,  and,  in  view  of  the  proportionately  large  population  in 
these  cities,  a  corresponding  reduction  of  the  death  rate  in  the 
entire  State. 

The  field  work  and  collection  of  statistics  incident  to  these  in- 
vestigations were  carried  on  by  special  engineering  inspector 
appointed  for  this  particular  purpose,  who  reported  to  Prof.  H. 
N.  Ogden,  Special  Assistant  Engineer,  under  whose  immediate 
direction  these  investigations  were  carried  out.  The  inspector 
in  each  case  visited  the  city,  made  careful  personal  inspection  of 
the  sanitary  conditions  of  the  systems  of  water  supply  and 
sewerage;  of  the  streets  and  methods  of  cleaning  and  mainte- 
nance; of  the  sources  and  purity  of  the  milk  supply;  of  the 
methods  and  efficiency  of  garbage   disposal;   and  other  features 
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that  might  in  any  way  affect  public  health  or  be  a  possible  factor 
in  the  cause  of  the  high  mortality  from  infectious  diseases. 

The  accompanying  reports  prepared  by  Prof.  H.  N.  Ogden, 
Special  Assistant  Engineer,  contain  a  full  description  of  the  san- 
itary conditions  foimd  to  exist  in  these  three  cities.  The  reports 
contain  in  each  case  conclusions  as  to  the  particular  insanitary 
conditions  that  may  be  the  cause  of  the  excessive  death  rate,  and 
recommendations  as  to  the  action  that  should  be  taken  by  the 
municipal  authorities  to  improve  these  conditions  and  thus  re- 
duce this  death  rate.  The  reports  have  all  been  carefully  re- 
viewed by  me  and  meet  with  my  full  approval. 

Respectfully  yours, 

THEODORE  HORTON, 

Chief  Engineer 


OGDENSBURG 

Albany,   N.  Y.,  November  5,   1907. 

Mr.  Theodore  Hoktox,  Chief  Engineer,  State  Department  of 
Health,  Albany,  iV.  F.; 

Dear  Sir: — 1  huvc  the  honor  to  submit  herewith  a  report  on 
the  sanitary  condition  of  the  city  of  Ogdensburg,  being  the  first 
of  the  series  of  investigations  on  the  sanitary  conditions  of  cities 
made  by  your  direction  during  the  past  summer : 

Historical 

On  September  30,  1748,  a  French  Sulpician  monk,  Francis 
Piquet,  started  from  Quebec,  with  twenty-five  Frenchmen  and 
four  Iroquois  Indians,  to  establish  a  mission  among  the  Indians 
who  lived  in  the  wilderness  south  of  the  St.  Lawrence  river. 
At  that  time  France  claimed  dominion  over  the  greater  part  of  the 
central  States,  together  with  the  St.  Lawrence  valley,  and  though 
her  actual  possession  was  confined  to  the  shores  of  the  rivers,  yet 
she  claimed  the  entire  drainage  area  of  those  rivers.  England 
held  the  Atlantic  coast  from  Maine  southerly,  and  Spain  was 
in  possession  of  Florida  and  the  adjoining  shores. 
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i'or  nearly  100  years  France  and  England  had  wrangled 
and  fought  over  their  boundary  lines,  and  it  is  quite  possible 
that  the  monk,  possessed  of  a  very  martial  spirit,  may  have  had 
the  location  of  a  frontier  fort  in  mind  quite  as  much,  as  a 
mission  among  the  Indians.  On  May  30,  1749,  Piquet  reached 
the  mouth  of  the  '^  Riviere  de  la  Presentation,''  also  called 
Soergatzy,  the  name  since  changed  to  Oswegatchie.  He  at  once 
built  a  storehouse,  a  small  fort  and  dwelling-houses.  Inducements 
were  held  out  to  the  Indians  to  settle  there  by  distributing  cloth- 
ing, provisions  and  arms,  and  an  Indian  village  was  soon  eetab- 
lished,  the  men  being  trained  by  the  good  monk  to  defend 
themselves  by  arms,  if  necessary. 

On  the  breaking  out  of  open  hostilities  between  the  French  and 
English  in  1754,  the  Indian  colony  contained  about  3,000  per- 
sons, and  Piquet  and  the  fighting  men  of  his  colony  attacked  and 
conquered  one  after  another  of  the  English  forts  on  the  shores  of 
the  Great  Lakes.  They  distinguished  themselves  in  expeditions 
against  Saratoga,  against  Crown  Point  and  Ticonderoga  on  Lake 
Ohamplain,  against  Oswego  and  against  forts  on  the  Mohawk 
river.  But  in  1760,  after  the  battle  on  the  Plains  of  Abraham, 
the  French  gave  up  the  struggle  and  the  monk  deserted  his  colony 
and  the  few  remaining  Indians. 

About  1790,  thirty  years  later,  Samuel  Ogden  of  New  Jersey, 
v.ho  had  married  a  sister  of  Gouvemeur  Morris,  the  resulting 
acquaintance  leading  him  to  purchase  lands  in  New  York  State, 
wrote  to  Governor  Clinton  of  New  York  State,  complaining  that 
although  ho  and  his  associates  had  in  1785  paid  the  State  a  large 
sum  of  money  for  lands  in  the  northern  part  of  New  York, 
English  subjects  from  Canada  were  cutting  timber  on  those  lands, 
and  therel)y  robl)ing  him  and  his  associates  of  valuable  property. 

In  1795,  Nathan  Ford,  who  seems  to  have  been  the  real  founder 
of  Ogilensbiir«:,  was  despatchcMl  bv  Samuel  Ogden  to  begin  the 
settleniint  of  the  village,  with  particular  instructions  to  build 
a  dam  and  start  a  sawmill  and  p-istmill.  For  ten  years  Judgp 
Ford  had  abundant  opportunity  to  dij^play  the  energy  and  perse- 
verance which  early  history  shows  were  his  strongest  character- 
iitics.  He  succeeded,  in  1798,  in  build  ins:  his  gristmill,  and  in 
the  first  eleven  months  ground  ovc^r  n,000  bushels  of  grain.     He 
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was  greatly  impressed  with  the  fact  that  immigrants,  going  west 
from  New  England,  took  the  easy  Mohawk  valley  route,  and 
avoided  the  vicinity  of  Ogdensburg,  and  he  was  very  anxious  to 
have  a  road  cut  through  from  Ogdensburg  to  Albany.  In  1805 
a  road  was  opened  from  Ogdensburg  to  Carthage,  and  so  to  the 
Mohawk  river,  and  during  that  year  agents  were  sent  through 
Xcw  England  to  extol  the  advantages  of  Ogdensburg.  From 
then  until  the  War  of  1812  the  village  continued  to  thrive,  but 
after  the  war  broke  out  its  position  directly  on  the  border  created 
great  confusion  in  the  village  and  absolutely  interfered  with 
further  growth.  In  November,  1812,  a  British  force  crossed  the 
river  on  the  ice  and  successfully  braved  the  determined  resistance 
('{  the  citizens  and  a  small  company  of  regulars.  They  captured 
the  village,  destroyed  private  property  and  made  prisoners  of  the 
garrison  of  the  fort.  For  the  next  two  years  the  movements  of 
the  armies  of  both  sides,  both  on  land  and  water,  resulted  in  a 
state  of  continual  confusion  and  prevented  any  stability  of  resi- 
dence, and  it  was  not  until  several  years  had  passed  that  normal 
conditions  were  restored. 

Much  energj'  was  expended  in  the  early  days  to  promote  navi- 
gation on  the  St.  Lawrence  river,  but  it  was  left  to  the  Canadian 
government  to  make  of  the  river  the  magnificent  highway  which 
it  now  is.  Nor  were  efforts  to  improve  the  navigation  on  the 
Oswegatchie  more  successful,  and  it  was  not  until  1850,  when 
the  Northern  railroad  from  Ogdensburg  to  Rouses'  Point  was 
opened,  that  Ogdensburg  liad  satisfactory  intercourse  with  other 
cities  besides  places  on  Lake  Ontario. 

The  following  table  shows  the  growth  of  population  since  1810: 

Town 
outside 
YEAK.  (?Ity.  city.  Tot8l. 

ISIO 1 .  24.-)      

1820 l.«01      

lS2.'i n.l.'i:^      

IR.^ :<.i»m     

1  sar> 4.  nr.r,    

1840 n.  71S>    

184r, «.414      

1850 7. 7r>o      

1860    7.400      

J8fl.«5 11.091 

1870 10.07R      

1875 10. ,^-8  2.SO0               IH.  1«4 

1880 10,341  2.881                i:<.222 

1800 11.««2  2.346               14.Wm 

1900      .'  .' 12.a3.3  2.3«>«               Ift.OOl 

1906 13.179  2.3a3              15,482 
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and  diagram  1  shows  two  curves,  one  for  the  growth  of  the  town 
since  1810,  the  other  for  the  growth  of  the  city  since  1875. 

To-day  Ogdensburg  is  a  city  of  homes,  with  no  tendency  to 
become  a  great  industrial  community,  nor  yet  a  commercial  nor 
financial  center.    As  Charles  Mulford  Robinson  has  recently  said: 

"  Ogdensburg  is  a  city  with  business  enough  to  keep  it  thriving 
and  prosperous  without  the  wrecking  of  men  —  on  the  one  hand 
of  the  very  rich  through  overstrain,  and  on  the  other  hand  by  the 
creation  of  a  large  class  of  the  very  poor  in  pocket  and  in  mind 
and  spirit.  The  immigrants  brought  into  Ogdensburg  tend  now, 
and  may  increasingly  tend,  to  be  of  that  desirable  class  who  come 
because  of  the  attraction  of  a  beautiful  city,  which  is  cool  in 
summer,  with  lovely  shaded  streets,  pleasant  walks  and  drives, 
charming  views,  and  itself  a  center  whence  many  delightful  trips 
may  be  taken,  while  always  there  is  the  attraction  of  the  superb 
river  on  one  whole  side,  and  of  the  pretty  Oswegatchie  flowing 
through  the  town." 

This  characterizes  the  place,  and  the  conditions,  outwardly  at 
least,  are  essentially  those  which  should  give  a  low  mortality  and 
offer  every  inducement  to  rugged  and  prolonged  vitality.  This, 
unfortunately,  is  not  the  existing  condition.  In  1832  the  dread 
Asiatic  cholera  appeared  in  America,  the  first  case  appearing  in 
Quebec  on  June  8th.  Cases  were  reported  on  the  14th  at  Mon- 
treal, and  on  the  I7th,  at  Ogdensburg. 

In  1854  a  second  cholera  epidemic  was  introduced  into  Ogdens- 
burg by  immigrants  from  Europe  passing  up  the  St.  Lawrence 
river.  The  eases,  however,  were  chiefly  confined  to  the  laborers 
on  the  Northern  railroad,  then  under  construction.  The  mor- 
tality was  very  heavy,  or  one-half  the  number  of  those  attacked. 

In  1874  a  serious  smallpox  epidemic  broke  out,  probably  im- 
ported from  Canada,  and  in  1885  a  general  vaccination  was 
ordered  on  account  of  the  large  amount  of  smallpox  at  Montreal. 

Death  Bates 

But  occasional  outbreaks  of  contagious  diseases  are  not  as  seri- 
ous an  evidence  of  indifference  to  sanitation  as  a  continuous  high 
death  rate,  both  from  all  diseases  and  from  the  specific  diseases 
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known  as  zymotic.  The  general  death  rate  per  1,000  persoziB  is 
shown  by  the  heavy  line  at  the  bottom  of  diagram  2.  It  shows 
from  figures  taken  from  the  reports  of  the  State  Board  of  Health 
ihat  the  total  deaths  in  Ogdensburg  vary  between  150  in  1887, 
to  366  in  1903,  or  the  death  rate  varies  from  13  to  29  per 
1,000.  The  average  death  rate  for  the  State  for  the  past 
five  years  has  been  17.6  while  the  death  rate  for  Ogdensbui^ 
for  the  same  time  has  been  28.1,  more  than  ten  deaths  in  ex- 
cess, or  about  130  deaths  in  Ogdensburg  which  stand  as  a  first 
argument  against  the  present  sanitary  conditions  of  that  city. 

Turning  our  att<^ntion  to  the  typhoid  fever  curve  we  find  it 
varies  from  eighty-two  in  1894  and  eighty-seven  in  1897,  to 
eleven  in  1901  and  1003,  whereas  a  reasonable  death  rate  from 
typhoid  fever  lies  betwron  ten  and  twenty,  all  per  100,000.  The 
fact  that  the  typhoid  fever  death  rate  in  Ogdensburg  for  the  years 
1887-1906  is  41.2,  or  more  than  double  a  moderate  and  reason- 
able rate,  is  a  second  argument  against  the  present  sanitary  con- 
dition of  Ogdensburg. 

Again,  the  health  of  a  community  is  indicated  by  the  number 
of  deaths  of  children  under  five  years  old,  children  under  that 
age  being  particularly  susceptible  to  unsanitary  conditions.  The 
ratio  of  deaths  under  five  to  total  deaths  in  average  communities 
is  about  30  per  cent.  Tn  the  year  1893  th(»  number  of  deaths 
under  five  was  193  as  compared  ^vith  a  total  of  253  deaths,  or 
76  per  cent.,  although  for  the  twenty-year  period  1887  to  1906, 
the  deaths  under  five  a v<' raged  seventy-eight,  compared  with  a 
total  mortality  of  2r)5,  or  30  per  cent.  The  diagram  shows  great 
variation  and  suggests  conditions  not  under  sanitary  control. 
Cholera  infantum,  a  disease  to  which  young  children  are  particu- 
larly susceptible,  and  which  is  due  to  unhealthful  surroundings, 
and  unhygienic  food  and  drink,  should  have  a  ratio  of  about  7 
per  cent,  to  the  total  deaths.  From  1893  to  1906  the  average 
number  of  deatlis  from  cholera  infantum  was  twenty  out  of  a 
total  death  average  of  255,  or  S  per  cent.,  but  in  1898,  the  year 
following  the  high  typhoid  fever  death  rate,  the  number  of  deaths 
from  cholera  infantum  nearly  rose  to  20  per  cent.,  or  three  times 
a  reasonable  rate. 
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In  diagram  3,  the  curves  of  diarrhoea  and  cholera  infantum 
are  repeated  to  show  how  closely  those  curves  follow  the  curve 
thowing  the  deaths  of  children  under  five.  This  emphasizes  the 
fact  that  these  typical  children's  diseases,  so  generally  resulting 
from  improper  hygienic  surroundings,  arc,  therefore,  preventable, 
and  that,  under  sanitary  conditions,  the  number  of  deaths  of 
children  under  five  might  be  largely  reduced.  The  present  con- 
ditions, certainly,  are  unsatisfactory,  and  it  remains  to  point  out 
the  causes  with  their  approximate  remedies. 

The  natural  conditions  of  the  locality  are  such  as  to  promote 
rather  than  destroy  health.  The  city  has  abimdant  air  spaces, 
is  not  congested,  and  nearly  every  family  lives  in  a  separate 
house.  The  greatest  density  occurs  in  two  places,  in  Pious  Hol- 
low, a  sc^ttleiuent  of  French  Canadians  on  the  south  side  of  the 
river,  where  150  persons  live  on  an  area  of  about  three  acres,  or 
fifty  persons  per  acre  —  and  along  Canal  street,  where  about 
fifty  families  live  in  one-stoiy  shanties,  with  few  or  none  of  the 
modem  sanitary  conveniences.  But  this  congestion  is  far  less 
than  is  found  in  other  cities,  and  noticeable  here  only  because 
of  the  high  coniinendable  si^paration  of  the  other  houses  of  the 
city.  Again,  the  population,  while  largely  French  Canadian^ 
contains  none  of  the  weaker  races  of  southern  Europe,  who, 
oblivious  of  tjanitarv  re(|uir(  iiients,  continue  such  modes  of  living 
and  unhealthy  j)ractices  that  among  thein  a  high  death  rate  is 
inevitable.  The  cause  for  the  hii^h  death  rate  must  be  looked 
for  elsewhere. 

Setvers 

The  city  has  an  adecjuate  sewer  systeui  designed  to  receive 
both  storm  wat(»r  and  domestic  s(»wage.  There  are  fourteen  sep- 
arate outlets,  discharging  into  the  Oswegatchie  river  l>elow  the 
intake  of  the  water  svstem,  and  into  the  St.  Lawrence  river.  The 
houses  in  the  settlement  known  as  Pious  Hollow  are  not  con- 
nected with  the  system  although  a  lateral  is  laid  in  the  street. 
Except  for  this,  there  is  no  evidence  or  sugirestion  that  the  sewers 
are  not  well  desired,  adecpiate  for  the  purpose  intended,  and 
without  injurious  effect  on  the  health  of  the  conununity. 
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Ice 

The  ice  for  the  city  is  cut  from  the  St.  Lawrence  by  three 
t'.finpanies,  their  combined  deliverv-  being  about  thirty  tons  per 
(lay.  The  St.  Lawrence  Ice  Company,  the  largest  of  the  three 
companic-s,  cuts  about  4,000  t^ms  annually  and  their  field  is  about 
one  mile  above  Ogdcnsburg  and  1,500  feet  from  shore.  Joseph 
ifcConville  cut^s  about  2,000,  hi«  field  being  up  stream  from  that 
i'f  the  St.  Lawrence  Company.  David  McCormick  cuts  about 
the  same  amount,  2,000  tons,  from  a  field  west  of  Light  House 
Point  in  the  slack  water  foimd  there. 

The  locations  of  the  ice  fields  of  the  St.  Lawrence  Ice  Com- 
pany and  of  Joseph  McConville  with  respect  to  possible  sewage 
]»ullntion  are  such  as  to  render  the  ice  harvested  from  them  above 
snsi)icion  of  possible  infection.  With  the  McCormick  field,  how- 
ever, its  location  is  unfortunately  just  below  the  city  garbage 
dump  and  in  time  of  freshet  the  field  would  be  subject  to  surface 
water  from  the  dump.  This  field  would  also  be  subject  to  the 
pollution  of  that  part  of  the  city  draining  into  this  portion  of 
the  St.  Lawrence  river. 

The  dangers  from  ice  infection,  though  depending  upon  many 
factors  of  a  positive  and  counteracting  nature,  are  greater  in  pro- 
portion to  the  proximity  of  the  ice  fields  to  the  source  of  contam- 
ination. With  fields  located  close  to  contaminating  influences 
it  is  <piite  possible,  notwithstanding  the  protective  measures 
of  freezing,  for  particles  of  fecal  matt<»r  containing  typhoid 
bacilli  to  float  upon  or  be  caught  and  n^tained  in  the  frozen  ice 
and  become  vehicles  of  dis(»ase  transmission.  This  influence  was 
clearly  described  in  an  account  of  the  epidemic  of  typhoid  fever 
«t  the  State  Hospital  in  the  year  1003,  and  judging  from  the  loca- 
tion and  conditions  surrounding  the  ice  field  of  David  McCor- 
mick, it  is  (juite  possible  that  ice  tak<'n  from  this  source  may  be 
a  source  of  typhoid  fc^ver  infection  and  add  its  increment  to  the 
total  i)revalence  of  this  disease  in  Ogdcnsburg. 

MUk  Supply 

The  milk  supply  of  the  city  comes  from  a  large  number  of 
venders,  the  total  number  of  cows  reported,  650,  being  divided 
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among  thirty-five  dealers.  The  State  Hospital  has  its  own  herd 
of  250  cows.  In  July,  1906,  the  local  board  of  health  passed 
an  ordinance  prohibiting  any  person  from  selling  milk  from  any 
cow  unless  such  cow  has  been  inspected  by  the  board  of  health, 
and  a  certificate  that  the  cow  is  free  from  disease,  and  the  prem- 
ises in  good  sanitary  condition,  has  been  issued.  Provision  for 
monthly  inspection  is  made,  and  for  the  revoking  of  the  license 
if  conditions  become  unsatisfactory.  There  is  no  evidence  to 
show  that  the  local  board  are  not  conscientious  in  their  duty,  and, 
therefore,  it  is  more  than  probable  that  the  milk  supply  is  good 
and  wholesome,  and  the  herds  carefully  inspected.  The  large 
number  of  dealers  makes  the  possibility  of  any  generally  or 
long  continued  epidemic  from  infected  milk  very  unlikely. 

Garbage  Disposal 

The  garbage  of  the  city  is  not  cared  for  in  a  modem  or  ap- 
proved manner.  The  primitive  method  of  dumping  ashes  and 
garbage  together  in  a  pile  at  the  back  of  the  house  is  followed. 
In  the  early  spring,  or  at  any  time  when  the  pile  gets  too  big, 
it  is  carted  away.  ITo  objection  can  be  made  to  this  temporary 
storage,  provided  the  pile  does  not  emit  an  odor,  and  become  a 
public  nuisance,  but  there  is  serious  objection  to  removing  these 
piles  and  dumping  them  onto  the  bank  of  the  St.  Lawrence 
river,  just  above  the  ice  field  near  Light  House  Point,  It  is  not 
likely  that  any  disease  or  unhealthy  conditions  will  arise  from 
the  present  method  of  disposing  of  the  garbage,  but  both  the  col- 
lection and  disposal  are  ineffective  and  primitive,  and  should  be 
modified  and  improved. 

Pavements 

The  former  dej^artment  of  public  works  in  the  city  had 
charge  of  the  street**,  ]mvements  and  sidewalks,  and  was  active 
in  carrying  forward  municipal  improvements.  Except  for  three 
blocks  of  brick  pavement  on  Ford  street,  and  one  block  of  stone 
pavement,  the  streets  are  macadamized  and  generally  in  good 
condition.  The  city  owms  two  rock  crushers,  with  the  necessary 
appurtenances,  and  is  thus  prepared  to  improve  the  street  surface 


State  Dbpabtment  of  Health.  667 

at  a  reasonable  cost.  There  are  certainly  no  bad  effects  to  be  ap- 
prehended from  the  present  condition  of  the  paving,  and  while 
on  a  few  of  the  streets  the  surface  is  not  suitable,  in  general  it 
is  most  economical  and  appropriate.  The  cleanliness  of  the 
streets  does  not  seem  to  be  so  carefully  considered  as  the  main- 
tenance of  the  surface  itself.  The  streets  are  generally  dirty, 
especially  the  stone  pavements.  The  result  of  the  neglect  is  prob- 
ably not  serious,  so  far  as  the  health  of  the  community  is  con- 
cerned, but  it  is  rather  an  annoyance  and  source  of  discomfort. 
The  stone  pavement  area  is  about  3,000  square  yards,  and  two 
cubic  yards  of  dust  and  dirt  are  cx)llected  at  each  sweeping.  The 
Lrick  pavement  area  is  about  5,834  square  yards,  and  with  a 
daily  cleaning  nine  and  four-tenths  cubic  yards  of  sweepings  are 
collected  each  week. 

The  macadam  pavement  is  cleaned  once  each  month,  the  area 
being  about  233,000  square  yards,  from  which  about  250  cubic 
yards  are  taken  each  month.  The  sweepings  themselves  are 
dumped  in  the  western  part  of  the  city,  thereby  filling  up  low 
land. 

Water  Supply 

Ogdensburg  began  the  installation  of  its  present  system  of 
.water  works  in  1868,  completing  ton  miles  of  mains  by  1870  and 
eleven  miles  by  1873.  The  source  of  supply  was  the  Oswegatchie 
river,  the  intake  being  upstream  a  few  hundred  feet  from  the 
main  street  of  the  village.*  In  1873  an  auxiliary  120-horsepower 
steam  pump  was  installed  to  be  used  in  times  of  low  water  when 
the  turbines  were  not  sufficient.  Since  then  additional  laterals 
have  been  laid,  and  in  1898  a  5,000,000-galloh  water-power  pump 
and  a  6,000,000-gallon  steam-power  pump  were  installed  to  bring 
the  capacity  of  the  station  up  to  the  demands.  The  present  mains 
and  laterals  represent  about  twenty-eight  miles  of  piping  and 
the  station  equipment  consists  of  two  forty-eight-inch  Victor  tur- 
bine wheels  driving  a  power  pump  of  5,000,000  gallons  capacity 
per  twenty-four  hours,  one  (old)  3,000,000-gallon  pump,  at  present 
dismantled,  and  one  Snow  duplex  trijde  expansion  condensing 
pumping  engine  of  6,000,000  gallons,  with  two  125-horsepower 
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boilers  and  the  necessary  accessories  of  air  pumpe^  feed  pumpe, 
etc. 

It  is  evident  that  the  equipment  is  modem  and  of  ample,  if 
not  extravagant,  capacity  for  a  city  of  13,000  persons,  practically 
the  whole  city  being  accessible  to  water  privileges.  According 
to  the  report  made  in  1907  the  water  works  department  is  in 
good  condition  financially.  The  receipts  from  the  department 
are  sufficient  to  pay  all  running  expenses,  to  make  necessary  ad- 
ditions, to  pay  interest  in  bonded  indebtedness  and  to  retire  a 
certain  number  of  bonds  ($10,000)  each  year.  The  net  income 
in  1907  was  about  $3,000,  and  this  is  obtained  despite  low  flat 
rates  of  from  $10  to  $15  for  dwelling-houses  and  with  all  city 
departments  furnished  with  free  water.  There  are  at  present 
two  intakes  on  the  intake  pipe  which  extends  upstream  from  the 
pumping  station  about  600  feet  to  a  point  under  the  La  Fayette 
street  bridge,  a  half  mile  below  the  city  line,  one  opening  at  the 
end  of  the  bridge  and  one  directly  in  front  of  the  pump  well. 
Figure  I  is  a  sketch  map  giving  directly  the  relation  of  ceme- 
teries and  houses  to  the  intakes.  About  a  mile  bevond  the  city 
line  on  both  sides  of  the  river  are  large  cemeteries  —  the  city 
cemetery  and  St.  Mary's  cemetery  on  the  east  and  the  French 
cemetery  on  the  west.  The  cemetery  areas  are  underdrained  to 
the  river  and  organic  pollution  from  the  4,000  graves  probably- 
reaches  the  river.  The  inspector  describes  the  conditions  as 
follows : 

"During  the  inspection  a  heavy  rain  was  falling  and  a  gray, 
foul-smelling  sludge  floated  on  the  surface  of  the  river,  being 
emitted  by  these  drains.  I  paddled  a  boat  up  the  river,  and  the 
water  near  the  intake  was  so  foul  appearing  that  T  would  not  care 
to  swim  in  it,  to  say  nothing  of  drinking  it.'' 

About  five  miles  above  Osrclenslnir^,  is  TTeuvclton,  a  village 
consisting  of  a  sawmill,  a  hotel  and  a  dozen  houses  —  perhaps  a 
population  of  100  people.  A  large  part  of  the  sewage  from  this 
village  finds  its  way  directly  into  the  Oswegatehie.  It  is  more 
than  possible  that  the  river  water  is  there  inoculated  with  bac- 
teria from  intestinal  discharges  which  find  their  way  into  the 
water. 
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lleuvelton,  lieu^stJaer,  De  Kalb  uud  Wegatcbie  are  all  amall 
villages  on  the  river,  each  place  addiiig  to  the  contaminatioa  of 
the  water.  About  forty-five  miles  above  Ogdensburg  is  Gouver- 
ueur,  a  place  of  about  4,000  persons,  with  a  sewer  system  which 
discharges  directly  into  the  river.  Typhoid  fever  seems  to  be 
prevalent  in  Uouverneur,  the  death  rates  running  from  25  to  250, 
as  shown  by  diagram  Ko.  4,  so  that  there  must  be  a  continuous 
discharge  of  intestinal  bacteria. 

The  fact  of  the  probable  pollution  of  the  immediate  vicinity  of 
the  Ogdensburg  intake,  the  fact  that  there  are  a  number  of  small 
villages  contaminating  the  water  upstream  from  the  intake,  and 
the  fact  that  there  is  a  continuous  discharge  of  intestinal  bacteria 
from  the  sewer  of  Gouverneur,  where  typhoid  is  prevalent,  ac- 
count fully  for  the  high  di^ath  rates  from  intestinal  diseases  al- 
ready pointed  out.  A  great  deal  has  been  said  in  years  past 
about  the  sawdust  uuisauce  and  the  difficulties  involved  in  pump- 
ing and  distributing  sawdust  polluted  water.  But  the  danger 
from  sawdust  is  iiitinitesinial  as  compared  with  that  from  bac- 
terial pollution.  It  is  jiot  Ujo  much  to  say  that  the  continued  use 
of  the  present  water  supj^ly  in  its  present  condition  is  an  act  which 
the  water  commissioners  should  not  permit  and  which  the  citizens 
of  Ogdensburg  should  not  acquiesce  in. 

It  has  been  rei)()rted  that  there  exists  in  the  city  of  Ogdens- 
burg a  large  number  of  wells.  Concerning  these  wells  I  find  a 
report  by  Mr.  James  T.  Gardn<T  is  in  be  found  in  the  Fifth  An- 
laial  Report  of  the  State  Jiourd  of  Health  for  the  year  1885 
which  throws  considerahie  light  ujKai  this  (juestion. 

It  appears  that  in  the  earlier  days  of  the  city  there  were  un- 
doubtedly a  large  nunilnT  of  wells  estimated  by  Mr.  Gardner  to 
supply  one-half  of  the  pc^jple  when  the  [wpulation  was  10,000. 
To-day,  with  a  {iopulation  of  13,000,  the  water  works  superin- 
tendent n'ports  11,000  eonsuniers  of  public  supply,  with  1,600 
cunsuHiers  from  private?  sources,  that  is,  the  pcT  cent,  of  the  popu- 
lation using  eity  water  lias  rapidly  increased,  while  the  per  cent. 
using  well  water  has  most  decidedly  dfH*rcased. 

Moreover,  since  iss."),  wlu  n  there  existed  in  Ogdensburg  about 
thirteen  miles  of  water  mains,  there  have  been  laid  82,000  feet 
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or  about  sixteen  miles  additional^  or  the  distribution  system  has 
more  than  doubled;  although  the  population  has  increased  oiil; 
from  10,000  to  13,000  people.  If,  therefore,  the  welk  are  re- 
sponsible for  the  present  high  typhoid  death  rate,  the  decrease 
in  the  use  of  well  water  and  the  increase  in  the  use  of  city  water, 
which  is  very  marked,  ought  to  result  in  a  decrease  in  the  amount 
of  typhoid  fever  since  1885.  This  has  not  been  the  case,  and 
the  statements  made  in  the  report  are  all  based  on  typhoid  fever 
rates  during  the  past  twenty  years,  or  since  1887.  The  curve 
shown  on  the  diagram  submitted  does  not  indicate  any  gradual 
reduction  of  typhoid  fever,  but  rather  an  increase  in  the  same, 
and  I  believe  that  the  facts  indicate  that  while  the  condition  of 
the  subsoil  water  imdoubtedly  points  to  pollution,  and  while 
there  may  exist  a  certain  amount  of  typhoid  fever  epidemic  in 
the  city,  the  large  typhoid  death  rate  is  due  to  the  polluted  water 
of  the  Ofiwegatchie  river. 

As  to  the  number  of  wells  still  in  use  I  read  in  the  notes 
given  me  by  Mr.  Kobartes  as  follows:  The  health  officer  says 
that  "  there  used  to  be  many  wells  in  the  city,  but  we  have  been 
trying  to  do  away  with  them  as  fast  as  possible,  and  they  are 
now  largely  closed."  Also  that  the  city  clerk  says  *^  that  the  few 
wells  now  in  existence  are  used  only  by  the  oldest  inhabitants 
who  are  unwilling  to  give  up  the  water  that  they  have  always 
used."  Also  a  note  which  says  "  the  water  pipes  have  been  ex- 
tended to  cover  practically  the  entire  city,  and  no  section,  even 
where  the  social  conditions  are  worst,  as  in  Pious  Hollow  and  on 
the  northern  outskirts,  is  without  the  city  water." 

Conclusioiis  and  Recommendations 

1.  The  history,  Icx'ation,  population  and  character  of  the  city 
of  Ogdensburg  should  make  it  one  of  the  healthiest  cities  of  the 
State. 

2.  The  general  death  rate  in  Ogdensburg  has  been  above  the 
average  and  the  death  rate  from  intestinal  diseases  (diarrhoea  and 
cholera  infantum)  has  been  irregular  and  erratic  and  generally 
excessive. 

3.  The  death  rate  from  typhoid  fever  for  the  years  1887-1906 
was  41.2  per  100,000,  or  more  than  double  a  moderate  and  rea- 
sonable rate. 
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4.  The  responsibility^  for  these  high  death  rates  does  not  appear 
to  lie  in  the  quality  or  control  of  the  milk  supply  nor  in  the  de- 
sign, maintenance  and  extension  of  the  sewer  system  nor  in  the 
quality  and  extent  of  the  street  pavements. 

5.  The  question  of  garbage  disposal  is  not  yet  solved  satisfac^ 
torily,  although  it  is  not  likely  that  the  present  method  of  dump- 
ing on  the  river  bank  in  itself  is  either  a  public  nuisance  or 
responsible  for  any  lowering  of  the  health  rate. 

6.  The  supply  of  ice  taken  from  the  field  directly  west  of 
Light  House  Point  may  become  contaminated  and  is  open  to  sus- 
picion. The  ice  cut  from  it  should  not  be  used  for  cooling  water 
by  immersion  or  in  any  way  whereby  the  melted  ice  can  communi- 
cate contained  bacteria.  It  is  possible  that  this  ice  is  partly  re- 
sponsible for  the  high  death  rate  in  Ogdensburg. 

7.  The  chief  reason  for  the  high  death  rates  given  in  section 
No.  3  above  undoubtedly  lies  in  a  polluted  water  supply,  the  pol- 
lution entering  the  Oswegatchie  at  least  as  far  upstream  as  Gou- 
verneur  and  continuing  down  to  the  very  point  where  the  water  is 
taken  out  of  the  river. 

8.  The  results  of  this  carelessness  and  neglect  on  the  part  of 
the  citizens  of  Ogdenjyburg  and  of  their  representatives,  who  have 
constituted  the  water  commission,  have,  according  to  statistics, 
been  the  unnecessary  deaths  of  two  persons  each  year  from  typhoid 
fever  and  probably  twenty  serious  cases  of  uimecessary  illness. 

9.  In  view  of  the  above  it  is  the  imperative  duty  of  Ogdens- 
burg to  take  immediate  steps  to  improve  the  water  supply  and  to 
throw  off  the  lethargy  which  has  seemingly  enveloped  both  the 
citizens  and  water  board  alike.  There  is  no  question  of  the  high 
death  rate  Ix^ing  duo  almost  wholly  to  the  polluted  water  supply 
nor  is  there  any  question  but  that  the  more  intelligent  citizens  are 
fully  alive  to  the  faet.  It  only  remains  for  the  water  board  to 
rouse  themselves  to  the  needs  of  the  occasion,  secure  competent 
engineering  advice,  Jlnd  with  the  utmost  diligence  and  expedition 
remedy  the  unfortunate  conditions  which  now  obtain. 

Respectfully  submitted, 

H.  N.  OGDEN, 
Special  Assistant  Engineer 
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NIAGARA  FALLS 

Albany,  N.  Y.,  December  4,  1907. 

Mr.  Theodore  Hokton,  Chief  Engineer,  State  Department  of 
Health,  Albany,  N.  Y.: 

Deas  Sib: —  I  beg  to  submit  herewith  a  report  on  the  sanitary 
conditions  of  the  city  of  Niagara  Falls,  based  upon  general  in- 
formation and  statistics  collected  by  Mr.  Robartes,  Inspecting 
Engineer,  during  his  inspection  last  summer,  and  the  verified 
statements  made  to  me  personally  during  a  later  inspection  on 
November  29th: 

Introduction 

The  present  city  of  Niagara  Falls  lies  on  the  east  side  of  the 
Niagara  river  just  at  the  site  of  the  famous  waterfall  of  the  same 
name.  The  city  has  an  area  of  about  four  square  miles,  and, 
HQCording  to  the  1905  State  census,  a  population  of  26,560. 

Niagara  Falls  owes  its  early  notoriety  in  large  part  to  the 
enthusiastic  description  of  its  natural  beauty  and  advantages,  as 
portrayed  in  Father  Hennepin's  history  of  "  New  Discoveries." 
This  interesting  book  was  published  in  1697,  and  so  great  was 
the  demand  for  it  that  it  passed  through  forty-five  editions.  This 
necessarily  implied  a  large  circulation  in  Europe,  and  it  was 
thus  that  the  scenic  grandeur  of  the*  falls  first  became  impressed 
u})on  Europeans.  The  eyes  of  the  world  are,  in  a  sense,  on 
Niagara  Falls,  both  water  and  city,  and  each  year  thousands  of 
tourists,  Baedecker  making  it  400,000,  are  subjected  to  the 
charms  of  the  one,  and  the  sanitary  conditions  of  the  other.  It 
is  of  peculiar  and  widespread  interest,  therefore,  to  consider  the 
existing  sanitary  conditions  of  this  city. 

History 

From  an  historical  stiuidpoint  the  earliest  actual  settlement  at 
Niagara  Falls  dates  back  to  1078  when  La  Salle  established  a  * 
trading  post  at  the  month  of  the  Niairara  river,  and  a  second 
post  seven  miles  upstream,  near  the  present  sight  of  Lewiston. 
A  portage  was  necessary  from   Lewiston  to   a  point  above  the 
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falls,  and  the  upper  end  of  this  portage  was  gradually  fortified, 
constituting  the  first  settlement  at  the  site  of  the  present  city. 
There  was  no  decided  growth,  however,  for  many  years,  since  as 
late  as  1750  there  were  few,  if  any,  habitations  besides  the  actual 
fortifications.  In  the  French-English  war,  this  fort,  then  held 
by  the  French,  who  claimed  to  own  the  waterways  from  Montreal 
lO  New  Orleans,  was  destroyed  by  the  English,  and  Captain 
Schlosser,  of  the  British  army,  built  a  new  fort  named  after 
himself,  the  ruins  of  which  may  yet  be  seen.  After  the  war  of 
the  revolution  Fort  Niagara  was  abandoned  by  the  British  under 
the  conditions  of  the  treaty  of  Paris,  1783,  though  it  was  one  of 
the  last  posts  so  deserted.  New  York  State  came  then  into  pos- 
session of  a  strip  of  land,  one  mile  wide,  extending  along  the 
entire  ea^^t  bank  of  the  Niagara  river,  a  distance  of  about  thirty- 
eight  miles.  A  large  portion  of  this,  in  the  vicinity  of  the  falls, 
was  bought  by  Augustus  and  Peter  Porter  and  Benjamin  Barton, 
and  the  heirs  of  Augustus  Porter  still  hobl  some  of  this  prop- 
erty. The  original  owners  evidently  appreciated  the  value  of 
the  water  power,  and  laid  out  a  village  which  they  named  Man- 
chester, and  a  largo  number  of  settler-^  were  attracted.  Tn  1805 
the  upper  raceway  was  built  and  shortly  after  the  lower  race- 
way. Tn  1813,  in  the  war  with  the  Emrlish,  all  the  American 
towns  in  the  vicinity  of  Niagara  were  burned  by  an  attacking 
force,  and  Fort  Niagara.  Yonugstowu,  Lewiston,  Manchester, 
Fort  Schlosser,  Black  Pock  and  Buffalo  were  wiped  out.  The 
war  was  ended  bv  the  tn^atv  of  rThont  in  1814,  and  the  history 
of  the  village  of  Niagara  Falls  proper  may  be  said  to  date  from 
1816,  when  the  gristmill  was  rebuilt.  This  old  gristmill  is  still 
standing.  Tn  1847  the  first  of  the  serie-;  of  waterpower  develop- 
ments was  undertaken,  although  th(»  coui]>leti(m  of  the  enterprise 
and  the  construction  of  the  first  mill  were  not  finished  until  1874, 
about  25,000  horse])ower  being  available  from  this  source.  The 
present  prosperity  of  the  city  dates  from  this  period,  the  city 
up  to  1875  having  a  papulation  of  less  than  5.000.  The  hy- 
draulic tunnel,  built  in  l^sn.  addod  to  tlie  power  available,  and 
the  recent  development-^  have  increased  this  ])ower  to  a  total  of 
about  200,000  horsepo\yer,  the  original  canal  or  raceway  being 
still  in  use. 
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Topography 

The  city  is  built  on  a  table  land  which  extends  from  Lake  Erie 
to  the  QueenstowTi  bluff.  Below  the  falls  the  river  forms  a  deep 
canyon  through  this  tableland,  and  for  six  or  seven  miles  flows  at 
a  depth  of  260  feet  below  the  level  of  the  city.  East  of  the 
city  the  land  is  generally  flat  with  slight  undulations.  Both  east 
and  south  of  the  city  there  is  practically  no  surface  grade,  al- 
though within  the  city  both  street  and  sewer  grades  are  ample  to 
carry  the  water  directly  into  the  river. 

The  rock  ledge  over  which  the  river  plunges  is  of  Niagara 
limestone,  which  formation  underlies  in  a  horizontal  stratum  the 
entire  city.  Above  this  is  a  blanket  of  glacial  drift  about  fifteen 
feet  in  depth,  deposited  at  the  time  of  the  ice  age. 

The  industrial  nature  of  Niagara  Falls  is  due  to  the  abundant 
and  cheap  waterpower,  on  account  of  which  manufacturing,  estab- 
lishments have  sprung  up  as  if  by  magic  within  the  past  ten 
years.  The  Niagara  Falls  Power  Company  finished  its  tailrace 
and  installed  its  generators  in  1896,  and  offered  electric  power 
for  ^le  at  figures  far  lower  than  any  at  which  steam  power  could 
be  generated.  In  five  years  fifteen  companies  had  developed  into 
large  establishments,  using  nearly  10,000  horse  power.  The  first 
plant  of  50,000  horsepower  was  entirely  inadequate  for  the  de- 
mands, and  the  additional  power  developments  have  been  followed 
by  the  constniction  of  new  manufacturing  plants. 

At  present  a  large  part  of  the  power  is  transmitted  to  Buffalo 
and  Lockport  in  the  immediate  vicinity,  as  well  as  to  Syracuse 
and  intermediate  points.  But  the  power  used  in  the  city  is  suf- 
ficient to  make  it  pre-eminently  a  manufacturing  city,  tenth  in 
rank  of  all  the  manufacturing  cities  of  the  United  States,  coming 
between  Albany  and  Amsterdam.  The  best  known  and  largest 
establishments  are  the  Pittsburg  Reduction  Company,  making 
aluminum ;  the  Natural  Food  Company,  making  shredded  wheat 
biscuits;  the  Acheson  Graphite  Company,  making  graphite;  the 
Carbonmdum  Company,  making  carborundum ;  the  Electric  Lead 
Iteduction  Company,  making  litharge;  the  Mathieson  Alkali 
Works,  making  chloride  of  lime  and  caustic  soda ;  the  Union  Car- 
bide Company,  making  the  caAidc  for  acetylene  gas.     Enon^ 
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has  been  said,  however,  to  indicate  the  inaniifaetiiring  character 
of  the  city. 

The  United  States  census  report  of  1900  shows  eighty-five  cor- 
porations or  firms  established  in  IN'iagara  Falls,  with  a  capital- 
ization of  $27,115,761,  the  Niagara  Falls  Power  Company  being 
included  in  this  list. 

These  corporations  employ  4.574  wago-earners  out  of  a  total 
population  of  19,457.  There  are  3,996  families,  or,  every  head 
of  a  family  and  14  per  cent,  besides,  are  on  the  average  wage- 
earners  in  factories.  There  is  not  likely,  therefore,  to  be  a 
majority  of  persons  in  the  city  whose  ages  are  above  middle  life, 
but  the  population  rather  is  a  young  and  active  working  popula- 
tion. There  i^s,  however,  no  tenement-house  congestion.  The 
3,996  families  are  housed  in  3,705  dwellings,  or  onlv  7  per  cent, 
of  the  families  are  living  \v\th  other  families.  The  entire  pop- 
ulation, 19,457,  ir?  located  in  3,705  dwellings,  or  5.2  persons  per 
house,  a  moderate  and  reasonable  density.  Compare  Cohoes,  for 
example,  with  23,010  population  in  2,968  dwellings,  or  eight  per- 
sons per  dwelling,  or  Schenectady,  with  its  population  of  31,682 
in  4,511  dwellings,  viz.:  seven  persons  per  dwelling.  The 
statistics  of  the  whole  of  the  ITnited  Stater?  show  5.3  persons  per 
dwelling,  and  for  ,Xow  York  State,  with  its  large  number  of 
cities  in  which  the  population  is  badly  congested,  7.0  persons  per 
dwelling.  Xiagara  Falls,  by  compari-^on,  is  fortunate  in  the 
number  of  individual  houses  and  in  the  moderate  number  of 
persons  per  house.  Indeed,  one  section  of  the  city,  Echota,  con- 
sists of  separate  workmen'-?  dwellings,  specially  designed  and 
built  so  as  to  attract  wage-earners  to  the  city  by  well-designed, 
commodious  and  sanitary  houses,  built  by  the  manufacturing 
interests  and  intended  for  their  employees. 

There  are  a  large  number  of  foreigners  in  the  city,  which, 
under  certain  conditions,  would  tend  to  increase  the  death  rate, 
hoth  on  account  of  the  predisposition  of  certain  nations  to  certain 
diseases,  and  on  account  of  the  tendency  of  such  foreigners  to 
live  in  unhealthy,  insanitary  ways.  But  the  nations  represented 
in  Niagara  Falls  have  not  any  of  the  characteristics  which  tend 
to  an  increased  death  rate,  as  will  be  evident  from  the  table  of 
population  for  the  county. 
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Total  population  in  Niagara  county,  1900 74,9G1 

Foreign  bom  population 17,691 

Per  cent: 

Oamadfian  English   5,734  32.3 

Canadian  French   251  1 . 4 

English 2,158  12.2 

Qeimafi 5,060  28.6 

Iriah 2,336  13.2 

Italian 651  3.7 

Polish  German   188  1.1 

Polish  Russian   256  1.5 

Scotch 385  2.2 

Scattering 672  3.8 


17,691       100.0 


17,691 


Forty-four  and  five-tenth  per  cent.,  or  nearly  half  of  the  foreign 
popiiilation,  therefore,  are  English  bom,  and  with  the  German  and 
Irish  born  in  addition  make  up  86.3  per  cent,  of  the  entire  foreign- 
bom  populati(m  —  a  condition  which  does  not  ^indicate  any  tend- 
ency to  a  high  death  rate  on  account  of  the  nationality  of  the  pop- 
ulation of  Niagara  Falls,  as-^uming  that  the  same  ratios  hold  for 
the  eity  as  for  the  county. 

Mortality  Statistics 

In  making  a  study  of  the  mortality  statistics  confusion  is  intro- 
duced by  the  fact  that,  in  1892,  the  former  village  of  Niagara 
Falls,  together  with  the  village  of  Suspension  Bridge,  was  incor- 
porated as  the  city  of  Niagara  Falls.  The  population  curve,  to 
which  the  nunvber  of  deaths  i^^  referred,  is  draAvn  by  combining  the 
population  of  the  two  villages  before  1892,  and  taking  the  city 
population  after  that  date.  Siuiilarly,  the  number  of  deaths  be- 
fore 1892  are  for  the  two  villages  combined.  On  diagram  No.  2 
are  shown  the  computed  death  rates  per  1,000  for  all  diseases,  and 
the  typhoid  fever  death  rate  per  100,000  population;  The  curve 
for  general  death  rate  shows  no  abrupt  changes,  but  remains  uni- 
formlj  between  12  and  18  ner  1,000,  ^rith  an  average  rate  of  15.5. 
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is  lower  than  the  average  rate  of  the  State  for  the  paet  five 
viz. — 16.8,  and  suggests  that  the  health  conditions  at 
ira  Fails  are  better  than  the  average, 
the  same  diagram,  however,  is  shown  the  curve  for  typhoid 
in  deaths  per  100,000.  This  shows  a  death  rate  of  sixty- 
n  1887,  and  a  rate  since  then  which  has  at  no  time  been  less 
forty-two,  and  was  as  high  as  149  in  1895,  the  average  for  the 
wenty  years  being  97.7. 

Massachusetts,  through  continued  care  on  the  part  of  the 
Board  of  Health,  the  typhoid  fever  death  rate  remains  about 
y  for  all  the  cities  and  towns  reporting.  Fop  example,  in 
ve  years  1899-1904  the  death  rate  decreased  from  23 J  to 
an  umnistakable  evidence  of  the  growing  appreciation  of 
»essity  for  pure  waters. 

ATH  Rate  in  Massachusetts  from  Typhoid  Fsyeb  in 

De-\ths  per  100,000. 

1899  .       1900         1901         1902         1903  1904 

23.1  22.5  19.6         18.8         18.1         15.9 


is  comparison  is  startling,  a  very  strong  evidence  of  the  un- 
actory  condition  resulting  in  such  an  abnormal  typhoid  fever 
rate  as  that  existing  for  twenty  years  past  in  Niagara  Falk. 
lifference  in  the  two  rates  is  about  eighty  per  100,000  or,  for 
opulation  of  Niagara  Falls,  twenty  deaths  per  year  as  an 
ge.  In  1906  this  number  was  more  than  doubled.  The 
y  annual  deaths  represent  200  cases  of  serious  illness  from 
,  or  one  in  every  other  house  in  Niagara  Falls,  some  time  each 
Moreover  there  are  undoubtedly  many  cases  of  fever  among 
iousands  of  visitor:*,  who  carry  away  with  them  the  germs  of 
isease,  and  suffer,  and  possibly  die,  in  other  cities.  We  must 
onsider  the  sickness  and  death  resulting  from  the  contamina- 
^vliich  one  person,  brinnring  away  the  germs  from  Niagara 
,  may  transmit  to  a  well  or  stream.  The  condition  is  fright- 
ust  in  itself,  and  the  fact  of  an  average  number  of  twenty 
^ssary  deaths  each  year  should  be  sufficient  to  arouse  our 
idiate  attention. 
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Again^  the  health  of  a  oomuiunity  is  measured  by  the  number 
of  deaths  of  children  under  five,  since  they  are  peculiarly  sus- 
ceptible to  disturbances  in  the  digestive  tract,  brought  about  b; 
polluted  water,  or  by  improper  food.     The  ratio  of  deaths  under 
five  to  total  deaths  is,  under  normal  conditions,  about  30  per  cent, 
that  is,  30  per  cent,  of  all  deaths  per  year  are  under  five  years  old. 
In  Niagara  Falls  the  average  number  of  deaths  per  year  for  the 
past  twenty  years  has  been  258.6  and  the  number  of  deaths  of 
children  imder  five  88.5  —  a  ratio  of  34.2  per  cent.     If  these  are 
arranged  in  five-year  periods,  the  ratio  for  the  first  period  is  thirty- 
two,  for  the  second  thirty-five,  for  the  third  thirty-two,  and  for  the 
fourth  thirty-seven,  showing  that  while  the  normal  death  rate  frrai 
all  causes  is  low,  the  ratio  of  deaths  under  five  is  large,  showing 
an  unhealthy  condition  of  the  food,  milk  or  water  supply,  the  con- 
ditions of  housing  being  satisfactory. 

The  variation,  moreover,  is  noticeable.  In  1894,  for  example, 
the  ratio  was  47  per  cent.,  or  nearly  half  of  the  entire  yearly 
deaths  were  of  children  under  five,  and  that  although  the  typhoid 
rate  for  that  year  was  unusually  low.  In  1905  the  ratio  was 
thirty-five  and  in  1906  was  thirty-eight,  the  conclusion  being  that 
some  influence  is  at  work  which  operates  to  produce  an  abnormally 
high  death  rate  among  children.  The  presumption  in  such  a  case 
is  that  there  is  supplied  an  organically  polluted  water,  which,  when 
typhoid  fever  is  not  prevalent,  or  when  it  is,  produces  such  in- 
testinal disturbances  that  death  results. 

The  natural  conditions  are  not  prejudicial  to  health.      The  day 
subsoil  may  increase  the  amount  of  dampness  in  the  vicinity  of 
the  dwellings,  but  a  complete  system  of  sewers  prohibits  an  ex- 
cessive amount  of  such  moisture.       The  city  has  abundant  air 
spaces,  is  below  the  average  for  the  whole  of  the  United  States  in 
the  number  of  detached  houses  per  1,000  population,  and  in  the 
small  number  of  persons  per  dwelling.     In  the  fifth  ward  there 
are  8,883  persons  living  on  an  area  of  317  acres  or  twenty-eight 
persons  per  acre.    But  this  is  recognized  as  pre-eminently  the  most 
congested  part  of  the  city,  and  this  is  not  to  be  considered  as  im- 
plying particularly  insanitary  conditions,  since  this  density  if 
far  below  100  persons  per  acre,  a  density  found  in  many  of  the 
larger  cities.    The  population  is  sturdy,  American,  English,  Irish, 
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and  Grerman,  chiefly,  and  is  of  the  working  age  when  the  death  rate 
should  be  the  lowest.  The  cause  for  the  high  typhoid  fever  death 
rate  must  be  sought  elsewhere. 

Sewers 

The  construction  of  sewers  in  Niagara  Falls  began  in  1890, 
when  the  place  was  still  a  village.  Three  hundred  thousand  dol- 
lars was  then  expended,  and  since  then  about  $650,000  more  has 
been  applied  to  the  same  purpose.  The  system  is  combined,  houses 
and  gutters  using  the  same  pipes  which  vary  in  size  from  eight 
inches  to  eight  feet.  The  outfall  pipes,  six  in  number,  discharge 
down  the  bank  of  the  gorge  below  the  falls.  The  rapid  growth 
of  the  city  has  made  it  difficult  for  the  sewer  extensions  to  keep 
pace  with  the  growth,  but  the  area  drained  by  the  sewer  system 
is  more  than  half  of  the  area  of  the  city.  The  built-up  por- 
tion is  well  provided  for  and  the  suburban  portion  is  being  rapidly 
cared  for.  There  is  no  evidence  or  suggestion  that  the  sewers  are 
not  well  designed,  adequate  for  the  purpose  intended  and  with- 
out injurious  effect  on  the  health  of  the  community.  When  the 
industrial  village  of  Echota  was  laid  out,  a  chemical  precipitation 
plant  was  designed  and  built  to  care  for  the  sewage  of  that  vil- 
lage. In  iy04,  the  main  tunnel  sewer  of  the  city  was  extended 
into  Sugar  street,  and  the  Echota  outfall  connected. 

Ice 

The  ice  used  in  Niagara  Falls  does  not  come  in  any  case  di- 
rectly from  the  Niagara  river,  nor  from  Lake  Ontario,  the  swift 
current  in  the  one  case,  and  the  distance  in  the  other,  preventing. 
The  largest  ice  company  is  the  Cataract  Ice  Company,  which  sup- 
plies an  artificial  product,  the  water  coming  from  a  well  and 
filtered  through  charcoal  and  sand.  This  company  distributes 
about  fifty  tons  of  ice  daily  during  the  summer. 

The  Niagara  Cold  Storage  &  Ice  Company  also  makes  and 
delivers  artificial  ice,  using  city  water  for  the  purpose,  its  capacity 
being  seventeen  tons  daily.  It  is  said  that  this  ice  is  only  used  in 
coolers,  and  that  no  domestic  trade  is  supplied.  The  Frontier 
Ice  Company,  delivering  twenty  tons,  and  W.  P.  Dixon,  delivering 
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fifteen  tons  daily,  cut  and  store  natural  ice,  the  former  from.  Chan- 
tauqua  lake  and  the  latter  from  a  Canadian  pond  about  fifty  miles 
from  the  border.  No  analyses  are  available  for  any  of  this  ice 
and  no  conclusions,  therefore,  can  be  drawn.  No  inspection  was 
made  of  the  Canadian  pond  and  the  exact  part  of  Chautauqua 
lake  where  the  ice-field  is  located  was  not  ascertained.  Ice  made 
ftom  the  city  water,  or  from  well  water,  is  open  to  suspicion,  and 
should  be  further  considered  unless  a  satisfactory  explanation  of 
the  high  death  rate  is  found  elsewhere. 

Milk  Supply 

Twenty-four  dealers  are  involved  in  the  milk  supply,  varying 
in  bosiness  from  the  Niagara  dairy  which  distributes  and  sella 
700  gallons  daily,  to  the  individual  dealer  who  owns  one  or  two 
cows  and  distributes  their  milk. 

The  sanitary  code  of  the  city  is  emphatic  in  its  denunciaticA  of 
impure,  watered  or  unwholesome  milk.  It  forbids  any  per8(A 
selling  milk  in  the  city  if  any  contagious  diseases  exist  in  the 
family  of  such  person.  The  character  of  the  milkhouses  in  the 
city  for  the  temporary  stqrage  and  dispensati.on  of  the  milk  i« 
carefully  prescribed.  All  dealers  in  milk  are  required  to  have  a 
license  granted  by  the  local  board  of  health  and  any  license  ao  is- 
sued may  be  reissued,  or  may  be  revoked,  by  the  Board  at  its  dis- 
cretion. Provision  is  made  for  sampling,  and  standards  for  butter 
fat  are  named. 

Every  opportunity  is,  therefore,  given  for  the  local  board  to  act, 
through  the  health  officer,  in  enforcing  a  proper  standard  of 
cleanliness.  Yet  the  following  quotations  from  the  report  o'f  the 
health  officer  in  1906  indicates  that  the  supervision  of  the  milk 
supply  might  be  imjjroved : 

"  During  the  past  year  the  health  officer,  with  the  sanitary  in- 
spector, visited  the  various  dairies  in  the  city  and  investigated  the 
conditions  under  which  our  milk  was  being  cared  for  and  handled^ 
The  conditions  under  which  some  of  the  milk  was  being  handled 
were  appalling. 

"When  insanitary  conditions  were  found  to  exist,  the  dairymen 
were  immediately  notified  to  correct  them  in  accordance  with  the 
rules  and  regulations  of  the  board  of  health.     The  recomxnenda- 
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tions  were  in  most  cases  promptly  complied  with,  but  in  others  not 
so  promptly,  while  others  still  went  out  o£  business  rather  than 
comply  with  our  rules  and  regulations  for  furnishing  their  patrons 
with  milk  under  sanitary  conditions. 

'*  The  regulations  adopted  by  the  board  of  health  for  the  care  and 
handling  of  milk  within  the  city  are,  I  believe,  very  complete  and 
excellent  in  most  respects,  but  the  greatest  source  of  the  danger 
at  the  present  time  is  in  the  producer,  over  whom  we  have  prac- 
tically no  control.  The  conditions  are,  to  my  mind,  almost  crimi- 
nal, and  yet  we  found  them  existing  on  all  sides." 

The  recommendations  of  the  health  officer  are  that  the  city 
establish  a  municipal  dairy  in  order  that  proper  supervision  may 
be  maintained,  but  it  ought  to  be  possible,  by  a  suitable  use  of 
the  power  of  the  board  to  revoke  the  licenses  which  had  been 
granted,  to  force  all  milkmen  to  deliver  milk  only  from  approved 
dairies,  and  the  effect  of  prohibiting  the  delivery  of  milk  obtained 
from  any  ill-kept  fann  would  undoubtedly  result  in  a  decided 
improvement  in  the  farm.  The  conclusion  is  that,  although  the 
power  to  compel  clean  dairies  exists,  it  is  not  freely  used,  and 
the  high  death  rate  of  children  may  be  partly  explained  by  the 
carelessness  of  the  health  board  in  this  regard.  In  190G,  164 
children  died  in  Niagara  Falls,  of  whom  130  wore  under  one 
;>ear  of  age,  the  total  deaths  for  that  year  being  430.  In  per- 
centage the  deaths  under  one  were  32.4,  and  under  Hve,  38.1.  A 
normal  rate  for  deaths  under  one  is  22,  and  under  five,  30  —  the 
deaths  under  one,  therefore,  show  the  higher  exc(ss.  Another 
method  of  testing  the  sanitary  conditions  of  a  conununity  is  to 
refer  the  number  of  deaths  undc^r  one  vear  to  the  number  of 
births  in  the  same  vear.  In  a  norniallv  health v  community,  the 
number  of  deaths  under  one  vear  should  be  150  for  each  1,000 
births.  But  in  1905,  the  last  year  whose  records  are  available, 
there  were  110  deaths  to  556  births,  or  198  for  each  1,000  births, 
32  per  cent  in  excess.  Tliis  indicates,  since  milk  is  the  staple 
article  of  food  for  children  under  one,  that  the  supply  is  not 
entirely  satisfactory.  The  figures  from  Rochester  show  the  effect 
of  a  determined  attempt  to  improve  the  sanitary  conditions  in 
the  dairies  supplying  the  milk  to  that  city.  The  figures  are  taken 
from  the  report  of  the  Health  Officer  above  referred  to. 

SS 
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DEATH  BATE  OF   CHILDEEX   USDEE  FIVE  IN  BOCHESTEE.     AU 

CAtSES. 


Year. 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 


July. 

August. 

151 

107 

106 

112 

96 

110 

127 

138 

115 

104 

100 

101 

108 

67 

126 

70 

929 

815 

1,744 

50 

57 

58 

67 

84 

62 

66 

68 

49 

46 

31 

63 

48 

50 

26 

49 

412 

452 

864 
881 

"  You  will  see  from  the  above  table  that  the  total  for  the  first 
eight  years,  and  from  the  total  of  the  second  eight  years,  there 
is  a  difference  of  880,  that  means  880  lives  saved.  This  great 
saving  of  child  life  is,  without  a  question  of  doubt,  due  to  the 
pure  milk  furnished  for  the  children,  as  the  other  conditions  were 
the  same.  The  death  rate  would  naturally  be  expected  with  the 
growth  of  the  city,  so  that  the  saving  of  these  lives  is  much 
greater  than  would  at  first  appear." 
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Garbage  Disposal 

The  garbage  of  Niagara  Falls  is  regularly  collected  under  city 
administration.  Collection  is  made  daily  from  the  business  sec- 
tion, which  is  chiefly  hotels  and  restaurants,  and  every  other  day 
from  the  residence  districts.  The  street  department  reports  180 
loads  of  3,500  pounds  removed  weekly,  or  about  forty-five  tons 
daily,  from  the  population  of  26,000  persons.  This  is  certainly 
ample  provision  for  the  removal  of  household  wastes,  and  should 
be  satisfactorv  if  the  collectioii  is  made  without  offense.     There 

ft' 

have  been  complaints  in  the  past,  and  although  a  city  ordinance 
requires  the  wagons  to  be  covered,  the  cover  is  often  a  piece  of 
canvas  -thrown  across  the  wagon  box. 

The  method  of  disposal  is  unique.  A  small  house  has  been 
built  on  the  bank  of  the  river  below  the  falls.  In  the  floor  of  the 
house  is  a  large  box,  communicating  by  means  of  a  forty-eight 
inch  C.  I.  pipe  with  the  waters  above  tlie  whirlpool  rapids. 
A  valve  at  the  top  of  the  pipe  allows  the  box  to  be  tilled  with 
water,  and  the  garbage  wagons  dump  their  loads  directly  into 
the  water  filled  box.  At  intervals,  the  valve  is  oj)ened  and  the 
contents  discharged  into  the  river  below.  Connection  with  the 
city  water  system  gives  good  opportunity  for  flushing,  and  the 
discharge  into  the  box  of  water  is  supposed  to  prevent  odors. 
Frequent  complaints,  however,  are  received  by  the  local  board 
of  health,  but  the  odors  from  these  houses  are  unbearable,  and 
that  the  present  garbage  chutes  are  a  disgrace  to  a  civilized  com- 
munity. Paper,  wood  and  other  carbonaceous  material  is  k(^pt  sep- 
nrate  and  burned  on  the  bank  of  the  river  bv  the  side  of  the  chute. 
The  ashes  are  then  thrown  through  the  chute  into  the  river. 
The  Department  repDrts  fourteen  loads  of  1,500  pounds  of 
this  material  collected  and  burned  wceklv.  Ashes  are  collected 
separately  once  a  weik  in  summer  and  twice  a  week  in  winter, 
the  average  collection  bein<j::  tiftv-four  loads  of  two  cubic  vardb 
each,  weeklv.  No  traces  of  anv  of  the  material  is  visible  in  the 
whirlpool  below,  and  the  ol»jeetion  is  to  the  appearance  and  odor 
of  the  dumping  chutes.  There  is  no  likelihood  that  these  are 
productive  of  ill-health  or  disease  and  the  frequent  and  large  col- 
lections must  promptly  remove  all  deleterious  matter  from  the 
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houses.     The  garbage  collection,  therefore,  must  be  regarded  as 
favorable  to  the  health  of  the  city  rather  than  the  reverse. 

Pavements 

The  table  following  shows  the  kinds  of  pavements  in  use  at 
Niagara  Falls,  the  year  built,  and  the  number  of  square  yards  in 
each: 

Asphalt  Bituminous 

YBAR.  Asphalt.  Brick.         blocks.     Macadam,     macadam.     Haasam. 

18d4  A  1 Aft  * 

1895 17,598          14,608      

1896 15,554          14,029      

1897 48,395               311      

jLovoa  ••••*•... 1,  mu     •• •      ...*....      ........ 

1899 29,327      

1900 18,045      12,696      

1901 51,409            1,480      

1902 25,085            1,582      

1903 14.971      30,274      

1904 22,764            2,613      

1905 

1906 3,487      

1907 72,234  1,659          41.959          19,267          21,200          ll.04ft 


The  table  shows  a  large  number  of  square  yards  of  street  sur- 
face  already  paved,  and  an  evident  and  earnest  endeavor  on  the 
part  of  the  city  authorities  to  keep  pace  with  the  growth  of  the 
city's  population  in  the  increase  of  pavements.  The  map  attached 
shows  by  colors  the  streets  which  are  paved,  and  by  the  key  of 
colors,  the  kind  of  pavement  may  be  recognized.  All  the  pave- 
ments are  in  good  condition,  some  of  the  asphalt  being  twelve 
years  old,  and  now  at  the  age  when  the  effect  of  poor  construction 
should  be  seen.  The  brick  is  in  good  condition,  even  that  laid  in 
1894,  and  the  bitulithic  is  so  recently  laid  that  it  is  in  admirable 
condition.  No  possible  connection  can  exist  between  the  pave- 
ments and  the  high  death  rate.  Indeed,  the  city  is  to  be  com- 
mended for  its  activity  in  this  direction. 

The  same  commendation  should  be  applied  to  the  street  clean- 
ing. The  brick  and  asphalt  streets  are  flushed  or  washed  daily 
or  semi-weekly,  besides  being  swept  daily.  Twenty  men  are  con- 
tinually employed  in  cleaning  and  washing,  and  ten  wagon-loads 
of  refuse  are  removed  daily,  and  used  for  filling  in  vacant  lots. 
The  result  is  unqualifiedly  to  have  the  city  unusually  clean,  a 
condition  which  should  tend  to  reduce  the  mortality. 


State  Djspaktmknt  of  Healtu.  675 

Water  Supply. 

The  citizens  of  Niagara  Falls  have  two  sources  of  water  supply 
available^  viz.:  the  municipal  supply,  and  the  supply  of  the 
Niagara  Falls  Water  Works  Company,  a  private  corporation.  The 
former  supplies  the  northern  portion,  together  with  the  former 
village  of  Suspension  Bridge,  and  the  latter  supplies  the  southern 
and  business  portion  of  the  city.  The  municipal  supply  is  taken 
from  the  hydraulic  canal  and  was  inaugurated  by  the  village  of 
Suspension  Bridge  in  187G.  The  total  cost  of  works  to  date  is 
about  $350,000  with  a  bonded  debt  of  $189,500.  Direct  pressure 
is  maintained  by  one  5,000,000  Gaskill  water  power  pump,  one 
1,500,000  Holly  water  power  pump,  two  5,000,000  turbines  and 
two  5,500,000  turbines,  one  2,000,000  Worthing-tou  steam  pump, 
one  1,500,000  Knowles  steam  pump  —  the  two  latter  being  reserve 
pumps. 

The  average  daily  consumption  is  about  6,000,000  gallons,  or 
about  500  gallons  per  head  per  day,  an  extraordinary  large 
amount.  A  rectangular  well  24  by  24  feet  by  the  side  of  the 
canal  receives  the  water  direct  whence  it  is  pumped  into  the 
mains  against  an  average  pressure  of  sixty  pounds.  This  well  is 
cleaned  out  every  three  months,  about  1,000  cubic  feet  being 
removed.  It  is  said  that  the  stench  from  the  well  at  such  times 
is  unbearable. 

The  private  supply  is  taken  from  the  same  canal  above  the  citj 
station,  the  well  being  eight  feet  square.  From  the  well  it  passes 
to  a  settling  basin  elevated  by  two  0,000,000  pumps.  Thence  it 
pajfses  to  a  battery  of  nine  ^Forri^on-Jewoll  mechanical  filters, 
thirteen  feet  in  diameter  and  ten  foet  deep.  The  water  then  flows 
by  gravity  to  a  pump  well  from  which  it  is  lifted  by  two  6,000,000 
gallon  Riedler  hydraulic  mine  pumps  in  the  powor-house  of  the 
Niagara  Falls  Power  Company,  into  a  7r)0,000  irallon  standpipe. 
The  power  company  formerly  controlled  a  majority  of  the  stock 
of  the  water  company  and  the  laro  vice-president  of  the  power 
company  was  also  president  of  the  water  company.  Recently  the 
property  has  passed  into  the  control  of  the  Western  New  York 
Water  Company,  a  corporation  holding  and  operating:  a  number 
of  water-plants.  The  consumption  is  about  7,000,000  gallons  per 
day,  a  large  part  being  used  by  factories  and  TaWTO^iV?..    TVk^ 
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filters  are  of  the  old  type  with  mechanical  agitators,  the  amount 
of  coagulant  heing  regulated  by  the  superintendent,  who  states  that 
the  average  is  250  pounds  per  day,  oi,  for  7,000,000  gallons,  about 
0.25  grains  per  gallon. 

No  attempt  has  been  made  to  consider  the  effect  of  the*  two 
waters  on  the  health  of  the  city  separately,  although  by  a  study 
of  the  location  of  the  individual  cases  this  might  be  done.  Tht 
chemical  analyses  of  the  raw  water  show  little  difference  in  thi^ 
amount  of  organic  matter  and  it  is  probable  that  the  effect  of  the 
filters  is  chiefly  to  remove  the  matters  in  suspension. 

The  conditions  under  which  the  water  of  lK)th  supplies  is  tak'^n 
is  not  favorable  to  a  low  death  rate.  Sixteen  miles  upstream  is 
the  city  of  Buffalo,  with  a  population  of  376,000,  discharpring  its 
sewage  unpurified  into  the  stream,  about  140,000,000  gallons  of 
domestic  sewage  per  day.  This  sewage  carries  with  it  the  gc^rms 
of  infectious  diseases  which  in  the  rapid  flow  of  the  river  are 
brought  down  to  Niagara  Falls  in  a  few  hours.  Diagram  III 
shows  the  typhoid  fever  rate  in  Buffalo  for  seventeen  years, 
ranging  between  twenty-four  in  1904  to  sixty-three  in  1894.  This 
rate  is  continually  above  the  normal,  and  is  a  manifest  reason  why 
the  consumption  in  Niagara  Falls  of  water  polluted  by  the  sewage 
of  Buffalo  leads  to  a  continuous  epidemic  of  typhoid  fever.  The 
intake  for  the  Buffalo  water  is  in  the  Xiagara  river,  but  at>ovo 
the  sewage  of  Buffalo,  and  the  diagram  indicates  the.  quality  of 
the  water  of  the  ]^iagara  river  at  its  best.  The  minimum  flow  of 
the  river  is  put  by  the  International  Waterways  Commission  at 
153,200  cubic  feet  pc^r  second,  of  which  GO  per  cent,  follows  down 
the  western  side  of  Grand  island  and  ol  per  cent,  downi  the 
eastern  side.  The  minimum  flow,  therefore,  available  for  dilu- 
tion is  47,402  cubic  feet  while  the  sewa2:e  flow  is  21G  cubic  feet 
per  second,  a  dilution  of  about  200.  There  is  no  question,  therr- 
fore,  of  any  public  nuisance  committed  by  the  city  of  Buffalo,  and 
since  the  city  of  Buffalo  has  had  its  sewers  in  use  sinc^e  18^5, 
there  is  no  legal  way,  under  the  Public  Health  Law,  of  curtailing 
their  present  method  of  sewage  dis[)0sal.  About  ten  miles  above 
Xiagara  Falls  are  the  cities  of  Tonawanda  and  Xorth  Tona- 
wanda,  with  a  combined  po])nlation  of  18,000.  The  sewage  from 
these  two  cities  also  di^^charges  into  the  river  at   the   mouth  of 
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Touawanda  creek.  Diagram  IV  shows  the  typhoid  fever  death 
rate  for  the  two  cities,  their  water  supply  coming  from  the  ex- 
treme western  side  of  the  channel,  and,  therefore,  out  of  the  con- 
centrated pollution.  There  is  shoAvn,  however,  a  continuously 
high  death  rate  from  typhoid  fever  Avhich  nmst  mean  a  continual 
discharge  of  typhoid  fever  germs  into  the  river  by  means  of  the 
sewers.  The  flow  of  the  river  is  such,  that  there  is  little  com- 
mingling of  the  sewage  with  the  river  water  but  the  sewage  flow 
follows  down,  hugging  the  north  and  east  banks  of  the  river. 
Bacteriologicar  analyses  made  by  Dr.  Bissel  in  1904  substantiate 
this  recognized  fact  very  plainly.  A  series  of  counts  at  Buckhom 
island  show  800  bacteria  i)er  c.  c. ;  300  yards  from  the  American 
shore  the  count  was  860  bacteria.  One  hundred  yards  from  shore 
the  count  was  10,000  bacteria,  and  directly  off  shore  there  wore 
too  many  to  count. 

Financially  the  city  water  works  is  abundantly  able  to  improve 
the  present  conditions. 

According  to  the  report  of  the  water  works  superintendent, 
Mr.  W.  J.  Callahan,  the  profit  for  the  year  ending  June  1,  1907, 
was  $21,453.06,  as  follows: 

Total  receipts $51,615  95 

Total  current  expenses $18,860  13 

Extensi<m  of  water  mains 11,302  76 

30,162  89 

Profit $21,453  06 

■ 

From  this  the  interest  on  the  bonded  debt  of  $189,500,  or  at  4 
per  cent.,  $7,870  must  bo  paid,  showing  a  net  profit  of  about 
$14,000,  sufficient  to  pay  interest  at  4  per  cent,  on  $350,000. 

In  a  message  of  the  mayor  of  Niagara  Falls,  Mr.  .V.  C.  Doug^ 
lass,  dated  June  IS,  1907,  to  the  l)oard  of  public  works,  he  dis- 
cusses the  question  of  providing  the  city  with  a  better  supply 
and  shows  that  the  pn^scnt  income  of  the  city  water  works  is  suf- 
ficient to  pay  the  ninning  expenses  of  the  water  department  and 
the  interest  on  a  l)ond  issue  of  $425,000  which  he  proposes  to 
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expend  in  improving  the  water  supply.  It  is  not  within  the  scope 
of  the  present  report  to  discuss  the  propriety  of  his  plan  for  such 
improvement,  but  it  is  evident  from  his  message  and  from  the 
figures  given  above  that  there  is  no  financial  reason  why  such 
improvements  are  not  made. 

*  Summary 

1.  Neither  the  history  and  location  of  Niagara  Falls  nor  the 
social  and  industrial  characteristics  of  its  people  offer  any  indica- 
tion of  insanitary  conditions  in  the  city. 

2.  The  general  death  rate  in  Niagara  Falls  is  below  the  average 
for  the  State,  showing  that  the  general  health  of  the  community 
is  good  and  particularly  that  the  age,  nationality,  housing  and 
industrial  conditions  arc  such  as  naturally  to  produce  an  excep- 
tionally healthy  city. 

3.  The  death  rate  of  children  under  five  years  old  has  been  ab- 
normally high,  being  13  per  cent,  in  excess  of  the  normal  for  the 
average  of  the  past  twenty  years,  23  per  .cent,  in  excess  for  the 
past  five  years  and  57  per  cent,  in  excess  for  the  year  1906. 

4.  The  average  death  rate  from  typhoid  fever  for  the  years 
1888-1906  was  97.7  per  100,000  population,  or  five  times  a  mod- 
erate and  reasonable  rate. 

5.  The  responsibility  for  these  high  death  rates  does  not  appear 
to  lie  in  the  design,  maintenance  and  extension  of  the  sewer  sys- 
tem nor  in  the  quality  and  extent  of  the  street  pavements. 

6.  The  propriety  of  the  present  method  of  garbage  disposal  may 
be  criticized  upon  aesthetic  grounds,  but  it  appears  that  the  gar- 
bage is  regularly  and  systematically  collected  and  disposed  of 
in  such  a  way  as  to  prevent  its  being  in  any  way  a  menace  to  the 
health  of  the  city. 

7.  The  artificial  ice  made  in  the  city  is  probably  contami- 
nated, but  it  is  not  possible  to  definitely  fix  the  responsibility  for 
typhoid  fever  on  the  ice,  separately  from  the  city  water  from 
which  the  ice  is  made.  No  information  is  available  as  to  the 
natural  ice  used. 

8.  The  milk  supply,  in  view  of  the  number  of  deaths  of  chil- 
dren under  one  year,  is  not  satisfactory  from  a  sanitary  stand- 
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point,  when  tested  either  by  the  ratio  of  such  deaths  to  total 
deaths  or  to  total  births.  This  accounts  for  the  excessive  number 
of  deaths  under  five,  but  pot  for  the  high  typhoid  fever  rate  to 
which  disoa.se  childix'n  are  not  susceptible. 

1).  The  diief  reason  for  the  high  typhoid  fever  death  rate 
undoubtedly  lies  in  a  polluted  water  supply,  the  pollution  enter- 
ing Niagara  river  from  Buffalo  and  the  Tonawandas,  where  con- 
tinuously high  death  rates  from  typhoid  fever  exists,  and  where 
typhoid  fever  genus  arc  undoubtedly  being  continually  dischai^d 
into  the  river  in  the  sewage  of  those  cities. 

The  results  of  this  pollution  and  of  the  patient  acceptance  of 
this  polluted  water  as  a  domestic  supply,  on  the  part  of  the 
citizens  of  Niagara  Falls  and  of  their  rt^presentatives  who  have 
constituted  the  water  board  have  been,  in  the  last  five  years,  the 
apparently  unnecessary  deaths  of  twenty  persons  annually  from 
typhoid  fever,  and  probably  200  serious  cases  of  unnecessary 
illness. 

11.  In  view  of  the  above,  it  is  the  iniperative  duty  of  Niagara 
Falls  to  take  immediate  steps  to  improve  its  water  supply,  and  to 
throw  off  the  indifference  which  has  characterized  it  in  this  mat- 
ter. There  is  no  ciuestion  of  the  high  death  rate  being  due  al- 
most wholly  to  the  polluted  water  supply.  Nor  is  there  any 
question  but  that  the  uiayor  and  the  more  intelligent  citizens  are 
fullv  alive  to  the  fact.  It  onlv  remains  for  the  w^ater  board  to 
adopt  a  properly  dcvise'd  plan  for  securing  a  pure  water  supply, 
( ither  from  a  new  source  or  by  a  filtration  of  the  present  supply, 
which  will  give  water  of  a  purity  such  that  the  typhoid  fever 
d(  ath  rate  will  be  reduced  from  ninety-eight  to  a  normal  figure 
ceunparable  to  the  best  supplies  of  the  State. 

Respectfully  submitted, 

II.  N.  OGDEN, 

Special  Assistant  Engineer 
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POUGHKEEPSIE 

Albany,  N.Y.,  December  15,  1907. 

Mr.   Theodore  Hortox,  Chief  Engineer,  Siaie  Department  of 
Health,  Albany,  N.  Y.: 

Dear  Sir: — I  have  the  honor  to  transmit  herewith  my  report 
on  the  sanitary  condition  of  the  city  of  Poughkeepsie : 

History 

The  early  history  of  the  present  city  of  Poughkeepsie  begins 
with  the  early  settlement  of  this  country.  In  1686,  under  the 
patents  of  Saunders  and  Harmans,  the  first  settlement  was  made 
at  the  present  site  of  the  city,  the  immediate  attraction  to  the 
locality  being  the  excellent  mill  sites  on  the  river  front  at  the 
mouth  of  the  Fallkill.  These  early  patentees  divided  their  land? 
into  village  plots  reaching  back  into  the  comparatively  level  tract 
above  the  river,  and  this  level  tract  was  the  site  of  the  first  settle- 
ment, rather  than  the  shore  of  the  river,  the  early  construction  of 
the  Albany  post  road  through  this  portion  of  the  town  diverting 
and  concentrating  the  improvement  in  this  part. 

A  census  in  1714  shows  445  persons  residing  in  the  village,  and 
in  1718  the  first  Dutch  church  was  erected.  In  1756  the  popula- 
tion had  reached  14,000,  and  in  177C  the  population  was  22,000, 
the  largest  village  in  the  State  outside  of  New  York  city.  The 
State  Legislature  met  in  this  city  in  1777,  and  after  the  Revolu- 
tion, the  L^slature  returned  and  held  its  sessions  there.  The 
first  Constitutional  Convention  of  the  State  was  held  in  Pough- 
keepsie. It  was  incorporated  as  a  village  in  1799,  the  boundaries 
of  the  village  being  identical  with  the  present  boundaries  of  the 
city.  After  1800  a  rapid  development  took  place;  the  Booth 
woolen  mill,  the  Eagle  cotton  factories,  the  Vassar  brewery,  a 
library,  a  bank,  and  a  theater  being  all  built  l)efore  1812.  In 
1830  an  improvement  party  undertook  to  develop  the  city,  and  a 
large  amount  of  money  was  expended  in  opening  and  developing 
new  streets,  in  the  construction  of  a  re^^on^oir,  in  the  placing  of 
fire  hydrants,  and  in  the  general  development  of  a  water  system 
from  Fallkill.     The  inauguration  of  railroad  traffic  on  the  Hud- 
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son  River  railroad  in  1849  increased  the  business  of  the  city 
largely,  and  the  jwpulation  reacted  by  a  marked  increase  also.  A 
city  charter  was  granted  in  1854  and  the  majority  of  the  present 
manufacturing  establishments  were  started  in  that  decade. 

The  establishment  of  Vassar  College  in  18G1  was  followed  by 
the  (^^tablishment  of  a  number  of  private  schools  in  the  city,  the 
])opulation  thus  added  to  the  city  being  estimated  to-day  at  about 
;5,()i)0  or  about  one-eighth  of  the  entire  city  population.  The  State 
hospital  was  established  in  1872,  its  location  being  about  one-half 
mile  north  of  the  city,  and  in  188G  the  railroad  bridge  across  the 
Hudson  was  built  to  fonn  a  connection  betweim  New  England 
and  the  west. 

The  city  thus  shows  a  steady  and  continual  growth  from  its 
earliest  days  to  the  present,  and  its  long  history  is  in  marked  con- 
trast to  the  cities  of  the  northern  and  central  part  of  the  State, 
all  of  which  are  less  than  100  years  old. 

The  ground  on  which  the  city  is  built  rises  from  the  river  bank 
to  an  area  nearly  level,  alK)ut  100  feet  above  the  lev(»l  of  the  river, 
and  1,500  feet  back  or  on  a  slope  of  about  one  foot  in  fifteen  feet. 
Beyond  this  the  ground  is  nearly  level,  broken  on  the  northeast  by 
the  Fallkill  creek,  which  runs  along  the  northern  part  of  the  city 
and  empties  into  the  Hudson.  On  the  sr)iithea.st  is  found  the 
headwaters  of  a  branch  of  the  Casper  creek,  the  ground  between 
on  the  east  sloping  down  to  the  main  line  of  the  same  creek.  The 
surface  drainage  is,  therefore,  ample,  and  there  are,  in  most  part, 
good  grades  for  sewage  and  storm  water. 

Sociology 

In  the  value  of  manufactured  products,  the  city  ranks  as  twenty- 
second  in  the  State,  coming  between  Kingston  and  Elmira.  Ac- 
cording to  the  Ignited  States  census  of  1900,  there  is  $5,088,000 
invested  in  factories  and  shops  in  the  city  and  there  are,  out  of  a 
population  of  24,000.  3,4^2  wage-earners  who  re{*eiv(»  an  average 
annual  amount  of  $401.  These  wage-earners  are  distribut^l 
among  377  establishments,  or  nine  employees  per  establishment. 
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This  includes  all  the  small  establishments  such  as  millinery  shops, 
planing  mills,  luachiiie  shops  and  all  the  other  small  places  neces- 
sary for  the  city's  existence.  Poughkeepsie  is,  therefore,  not  es- 
sentially a  manufacturing  city. 

There  were  4,010  dw<  Uings  in  the  city  by  the  1900  census,  or 
six  persons  per  dwelling.  The  statistics  of  the  whole  of  the  United 
States  show  5.3  persons  ikt  dwelling  and  of  New  York  State,  with 
its  large  number  of  cities  in  which  the  population  is  badly  con- 
gested, 7.0  persons  per  dwelling.  Poughkeepsie  is,  therefore,  iu 
its  average  density  of  population,  above  the  average  density  of 
population  for  the  United  States,  but  below  the  average  for  New 
York  State. 

On  an  area  running  back  from  the  river  about  one-half  mile, 
between  Duckers  avenue  on  the  north  and  Pine  street  on  the  south, 
an  area  of  about  200  acres,  are  estimated  to  be  10,000  people  of 
the  laboring  class,  many  colored  and  foreign  population  being  in- 
cluded. This  is  a  density  of  fifty  per  acre,  showing  a  congested 
condition  in  this  locality.  In .  ordinary  residential  communities 
the  density  of  population  is  about  thirty  per  acre,  and  reaches 
sixty  to  eighty  in  continuous  city  blocks.  For  the  class  of  popula- 
tion described  above,  there  is  undoubtedly  overcrowding  in  this 
district,  which  tends  to  increase  the  death  rate. 

In  1900,  there  were  included  in  the  24,029  population,  3,998 
foreign-born  whites  and  032  colored  persons  in  Poughkeepsie,  or 
about  one-half  of  this  congested  population  if  they  all  lived  in 
this  one  part  of  the  city.  Probably  a  large  part  of  them  do,  and 
on  account  of  the  lack  of  knowledge  of  sanitary  matters,  and  the 
unwillingness  of  this  class  to  take  sanitary  precautions,  the  local 
death  rate  in  this  locality  is  })robably  high.  The  foreign-bom 
population,  however,  is  of  good  origin,  three-quarters  being 
English,  Irish  and  German. 

The  population  curve  in  Diagram  Xo.  1  shows  a  uniform  and 
steady  increase  and  the  physical  conditions  of  the  site  as  well  as 
the  social  conditions  of  the  people  give  no  indication  that  the  citv 
is  out  of  the  ordinary  in  its  sanitary  condition. 
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Mortality  Statistics 

0  general  death  rate  of  the  city  for  the  past  twenty  years  is 

1  in  the  following  table  and  in  Diagram  Xo.  2 : 

Under  Cholera  in-  I>Inr- 
YEAR.  General.        five.       f^ntuin.      rhea.  Typhoid. 
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132 
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101 
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13 
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143 
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400 
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16 
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518 

122 

10 
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380 
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12 
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• 
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87 

3 

18 
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B  highest  death  rate  shown  was  in  1892  when  the  rate  was 
per  1,000,  and  the  lowest  was  in  1905  when  the  rate  was 
The  average  for  the  twenty  years  is  19.45.  The  average 
rate  for  the  State  for  the  past  five  years  is  16.8,  and  for 
ikeepsie  for  the  same  time  is  17.6,  showing  an  improve- 
over  the  twenty-year  average,  although  not  up  to  the  State 
je.  The  values  for  the  death  rate  by  five-year  periods  are, 
ling  with  1887,  20.4,  21.6,  18.0,  17.6,  showing  a  steady 
vement,  although  the  present  rate  is  not  as  low  as  could  be 
d.  If  the  difference  between  the  Poughkeepsie  rate  and 
)rmal  State  rate  is  only  one  per  1,000  it  means  twenty-six 
deaths  in  Poughkeepsie  than  occur  on  the  average  through 
St  of  the  State,  and  for  tl^s  there  must  be  a  reason, 
gram  Xo.  2  shows  the  death  rate  per  100,000  from  tN-phoic 
the  lowest  rate  in  1898  being  21.1  and  the  highest  in  1893 
he  rate  rose  to  95.4.  The  average  for  the  past  twenty  years 
jen  41.2. 

■iew  of  the  fact  that  the  average  death  rate  for  the  State  of 
jhusetts  has  been  steadily  decrea-ing  until  in  1894  it  was 
15.9  per  100,000  poj)ulation,  and  for  all  the  cities  and 
of  the  State  with  a  population  over  5,000  was  only  19.0 
5,  a  typhoid  fever  rate  such  as  Poughkeepsie  has  is  far  too 
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large  and  implies  unmistakably  some  insanitary  condition  which 
probably  is  to  be  found  in  connecti(m  with  the  w^ater  supply. 

Again,  the  health  of  a  community  is  measured  by  the  number 
of  deaths  of  children  under  five,  since  they  are  peculiarly  sus- 
ceptible to  disturbances  in  the  digestive  tract,  brought  about  by 
polluted  water  or  by  improper  food.  The  ratio  of  deaths  under 
five  to  total  deaths  under  normal  conditions  is  about  30  per  cent., 
ihat  is,  30  per  cent,  of  all  deaths  per  year  are  under  five  years  old. 
In  Poughkeepsie  the  average  number  of  deaths  per  year  for  the 
past  twenty  years  has  been  457,  and  the  number  of  deaths  of  chil- 
dren under  five,  113.7,  a  ratio  of  24.8.  This  indicates  that  the 
unhealthy  conditions  are  not  confined  in  their  bad  results  to  chil- 
dren, nor  do  they  affect  the  children  even  in  the  same  ratio  as  the 
adults  on  the  average.  In  Diagram  Xo.  3  is  plotted  the  number  of 
deaths  under  five  for  each  of  the  twentv  vears,  and  it  is  plainlv 
seen  that  the  general  tendency  of  the  curve  is  downward,  that  i?, 
that  sanitary  conditions  are  improving  and  they  have  not  been, 
within  the  last  twenty  years,  of  such  a  character  as  to  produce 
a  high  death  rate  among  children.  The  deaths  under  five  for 
the  year  1906,  however,  mean  a  death  rate  of  3.3  per  1,000  of  re- 
porting population,  w^hereas  a  normal  death  rate  is  only  about 
half  of  this  amount,  showing  that  although  for  that  year  the 
general  death  rate  was  low,  16.9,  the  improvement  in  the  deaths 
under  five  has  not  been  great  enough  to  keep  pace  with  the  general 
death  rate  improvement.  The  deaths  under  five  are,  howe>-er, 
not  enough  in  numbers  to  be  alarming. 

The  deaths  from  diarrhieal  diseases  are  not  large,  being  an 
average  of  the  past  twenty  years  of  32.2,  115  per  100,000.  In 
Massachusetts  the  normal  rate  foi*  the  cities  of  the  State  for  a 
number  of  years  past  has  been  about  100  per  100,000,  indicating 
that  in  this  regard  no  extraordinarily  unhealthy  condition  pre- 
vails in  Poughkeepsie. 

The  curves  on  Diagram  Xo.  2  show  j)lainly,  however,  that  the 
same  causes  which  operate  to  produce  typhoid  fever  also  affect 
the  diarrha?al  death  rate  since  the  ciin'es  of  the  two  diseases  are 
plainly  similar.  It  is  to  be  expected,  therefore,  that  any  means 
adopted  to  reduce  typhoid  fever  will  also  reduce  the  diarrhoea] 
death  rate. 
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Sewerage 

The  first  annual  report  of  the  board  of  water  commissionerft 
was  made  in  1868,  although  as  noted  above,  the  city  had  had  a 
water  system  from  the  Fallkill  since  1835.  But  since  186S  the 
length  of  sewers  and  water  mains  supplied  from  the  Hudson 
river  have  been  continuously  increasing  under  a  permanent  di- 
rection. The  sewers  are  on  the  combined  system,  carrying  house 
sewage  and  storm  water  and  discharging  into  the  Hudson  river 
through  submerged  outlets.  The  sewers  at  present  are  in  good 
order  and  their  operation  is  continuous  and  satisfactory.  There 
are,  however,  certain  portions  of  the  city  which  cannot  drain  into 
the  present  distribution  system.  Surveys  are  now  being  made 
whereby  plans  for  draining  these  portions  may  be  drawn.  These 
portions  are  as  follows :  The  southeast  corner  naturally  draining 
into  the  southwest  into  Casper  creek,  and  outside  of  and  beyond 
the  Main  street  sewer;  the  northeast  corner  naturally  draining 
into  Fallkill,  but  an  area  which  cannot  be  accommodated  in  the 
already  overtaxed  Mill  street  sewer.  Similarly  the  northwestern 
portion  of  the  city  is  in  urgent  need  of  drainage  without  any 
outlet  being  available. 

There  are  altogether  twenty  and  one-half  miles  of  sewers  in 
the  city  ranging  in  size  from  72-48  down  to  ten-inch  pipe.  The 
minimum  size  generally  is  12-inch  pipe,  of  which  there  is  about 
ten  miles  and  there  are  four  miles  of  sewers  twenty-four-inch  or 
larger.  Catchbasins,  about  275  in  all,  are  provided  at  the  stonn 
water  inlets  and  these  are  regularly  cleaned  out  by  direction  of 
the  board  of  public  works. 

The  water  distribution  system  comprises  thirty  and  one-quarter 
miles  or  nearly  ten  miles  more  than  the  sewers,  showing  that  a 
considerable  area  is  not  sewered.  Again,  there  were  reported 
in  1905  2,811  house  connections.  If  the  average  number  of  per- 
sons per  connection  be  taken  as  six,  or  one  connection  be  assumed 
for  each  house,  2,811  connections  means  10,8GG  jwrsons  connected 
with  the  sewor  out  of  a  total  population  of  20,024,  showing  again 
that  the  sewer  system  is  ina(le([uate.  Furfhernion*,  there  are 
reported  in  1906  by  the  water  board  3,712  services,  or  water 
connections,  which  means  about  22,272  persons  reached  by  the 
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water  system,  or  5,400  more  than  have  sewer  connectioni. 
effect  of  this  inadequate  sewer  system  is  that  the  people 
pools,  and  the  use  of  cesspools  in  communities  where  ^nflfl 
relied  on  for  water  supply  is  objectionable. 

An  examination  made  in  1003  showed  500  wells  in  iu 
thidkly  populated  parts  of  the  city,  many  undoubtedly  badly 
laminated.  Tho  inspector  of  this  Department  iiisixcted  pc 
ally  a  numlx?r  of  these  wells  and  found  the  well  to  be  in 
proximity  to  the  privy  vault,  in  many  cases  less  than  twen^ 
It  is,  therefore,  a  matter  of  some  importance,  in  considerinj 
conditions  giving  rise  to  a  high  typhoid  fever  death  rate,  to 
in  mind  the  possible  pollution  of  these  wells.  A  complete  i 
of  the  influence  of  the  wells  on  the  city's  health  would  requ 
l>er9onal  investigation  of  each  case  of  illness,  with  a  view  o 
termining  if  possible,  whether  the  well  water,  or  city  watc 
some  other  cause,  was  responsible.  This  is  manifestly  oi 
the  range  of  this  present  investigation,  but  the  possibility  o 
fection  from  wells  is  to  be  noted. 

Diagram  No.  4  is  a  map  of  the  city  on  which  have  been  loi 
all  the  cases  of  typhoid  fever  which  occurred  from  Dccemb 
1906,  to  June  1,  1907,  ninety-six  cases  in  all.  It  is  of  int 
to  note  that  the  location  is  general  throughout  the  city, 
number  of  cases  in  the  densely  populated  district  where  the 
jority  of  the  wells  are  to  be  found  are  plainly  not  greati 
number  than  the  density  of  the  population  would  account 
Therefore,  the  continuance  of  typhoid  fever  cannot  be  asc: 
to  the  use  of  well  water  alone.  It  is  further  of  interest  to 
how  in  spite  of  the  less  thickly  settled  territory,  the  numb 
cases  is  large  in  the  vicinity  of  the  watcM*  reservoir  and  ho\ 
numl)er  is  less  in  the  op])()site  side  of  the  town,  suggestinj 
immediate  effwt  of  badly  polluted  water. 

Ice 

The  largest  ice  company  in  Poughkeopsie  is  The  Higl 
Ice  Company,  distributing  about  fifty  tons  daily.  Their  i 
partly  cut  from  Prate's  pond,  a  small  lake*  on  the  west  l^ar 
the  Hudson  in  the  township  of  Llovd.  The  ]>(>nd  cov(»rs  al)ou 
acres,  its  drainage  area  is  heavily  wo:)de(l,  n  diteli  fnmi  the 
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leads  into  the  pond,  and  the  natural  debris  from  a  heavy  tim- 
bered watershed  is  found  in  the  water.  There  is  a  small  popula- 
tion of  about  sixty  on  the  watershed,  but  the  supply  is  probably 
good. 

The  main  supply,  however,  comes  from  Highland  pond.  A 
population  of  al)out  100  is  on  this  watershed,  and  the  inspector 
reports  some  contamination  of  the  feeder  streams  ent<»ring  the 
pond.  The  pond  is  shallow  and  has  a  growth  of  algie  on  the  sxir- 
f  ace  in  summer. 

The  next  largest  dealer  is  the  Poughkeepsie  Coal  &  Ice  Com- 
pany, who  distribute  about  thirty-six  tons  daily.  Part  of  their 
ice  is  cut  from  Upton  lake,  a  natural  pond  fifteen  miles  north- 
east of  the  city  in  an  agricultural  country.  The  soil  of  the  water- 
shed is  composed  of  clay  and  glacial  gravels  and  the  district  has 
but  little  timber.  The  pond  covers  about  forty  acres  and  has  a 
pandy  shore  except  in  the  southeast  where  it  forms  about  five 
acres  of  swamp.  Xo  contamination  from  sewage  nor  cattle  could 
be  observed.  A  summer  boarding-house  with  accommodation 
for  about  thirty-five  persons  is  situated  on  the  western  shore  about 
1,000  feet  back  from  the  lake  and  twenty-five  feet  abovo  it. 
This  establishment  sewers  into  a  large  water-tight  masonry  cess- 
pool. 'The  watershed  population  is  about  seventy-five  in  summer 
and  fifteen  in  winter,  and  the  pond  would  seem,  especially  in 
view  of  an  analysis  submitted  by  C.  P.  Robertson,  chemist,  of 
Poughkeepsie,  to  be  of  satisfactory  quality. 

The  company  also  cuts  from  Morgan  pond,  a  pond  in  the  north- 
eastern comer  of  the  city  and  covering  an  area  of  about  twenty- 
five  acres.  This  ice  is  said  to  be  used  for  cooler  purposes  only  — 
the  water  having  the  a})pearance  of  being  stagiumt,  and  the  popula- 
tion on  the  watershed  being  more  dense.  There  is  one  7,000-ton 
icehouse  on  this  j)ond  and  a  4,000-ton  house  on  Upton  lake,  the  ice 
from  the  latter  being,  it  is  claimed,  used  exclusively  for  fami'y 
purposes. 

The  Hygeia  Ice  Company  supplies  an  artificial  product  takinaj 
water  from  the  city  mains  and  filtering  it  three  times  through 
charcoal  and  sand.  It  is  then  distilled  and  frozen.  The  dailv 
output  is  twenty  tons.  In  the  spring  and  fall  water  froiu  tlie 
Fallkill  is  said  to  be  used,  which  is  contaminated  by  numbers  of 
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outhouseS;  privies  and  garbage  dumps,  but  the  water  subsequpntly 
filtered  and  distilled. 

The  Voila  Lake  Ice  Company  distributed  about  four  tons  daily, 
the  supply  coming  from  an  artificial  pond  east  of  the  city.  The 
pond  covers  about  ten  acres  and  is  made  by  damming  a  small 
stream  which  flows  through  the  State  hospital  grounds.  In  the 
summer  the  stream  and  pond  are  often  dry,  with  heavy  v^etation 
covering  both.  The  ice  is  held  in  suspicion,  although  the  annual 
crop  is  &aid  to  be  about  3,000  tons,  or  about  one-quarter  of  that 
stored  by  the  Poughkeepsie  Coal  &  Ice  Company,  who  have  capacity 
for  about  11,000  tons,  and  who  distribute  about  thirty-six  tons 
daily. 

The  ice  supply  is  chiefly  natural  ice,  taken  from  small  ponds  in 
the  immediate  vicinity  of  Poughkeepsie.  There  is  no  apparent 
contamination,  except  in  Morgan  pond,  which  is  only  used  for 
coolers.  The  artificial  ice  is  said  to  be  filtered  and  distilled.  Un- 
der these  conditions  the  ice  supply  is  satisfactory  and  no  insani- 
tary condition  of  the  people  can  properly  be  ascribed  to  ice. 

Milk  Supply 

The  milk  of  the  citv  is  obtained  from  farmers  located  within  a 
radius  of  twelve  miles  of  the  citv  on  the  east  side  of  the  Hudson 

« 

river.  A  list  crnnpilod  from  the  license  record  kept  by  the  health 
officer  shows  1,'521  cows  (listribnted  among  ninety-seven  farmers, 
all  of  which  havo  Wtm  inspected  by  the  health  officer  of  the  city 
and  the  dairy  rated  according  to  the  score  card  there  in  use.  The 
farmers  are  warned  that  a  score  of  less  than  HO  per  cent,  is  a 
jnst  ground  for  tlie  rejection  of  milk  from  that  dairy  and  farmers 
visited  by  the  inspector  at  random  were  found  to  score  about 
SO  per  cent. 

It  is  not  likely  in  view  of  the  large  number  of  dairies,  with  the 
small  averng(»  of  thirteen  cows  each,  and  with  no  systomized  cen- 
tral distribution  office  that  any  continuous  effect  of  polluted  milk 
would  1)0  ff>und.  The  wc^ll-dircKited  efforts  of  the  health  oflScer 
also  are  strong  arguineuts  acrainst  the  possibility  of  any  widespread 
epidemic  from  milk.  It  must  be  agreed  that  this  article  of  food 
is  carefully  and  properly  supervised. 

In  1900,  ninety  children  under  five  years  of  age  died  in  Pongh- 
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keopsie,  of  whom  sixty-one  wore  under  one  year  of  age,  the  total 
deaths  being  432.  In  per  cent,  the  deaths  under  one  were  fourteen, 
and  under  five  were  twenty-one.  The  normal  death  rate  for  deaths 
imder  one  is  twenty-two  and  under  five,  thirty,  so  that  the  actual 
deaths  in  1906  show  again  a  lower  death  rate  among  children 
than  woidd  naturally  be  expecte<L  It  suggests  that  the  proportion 
of  children  under  five  to  total  population  is  less  than  normal  and 
such  a  disproportion  would  explain  the  low  death  rate  from  di- 
arrhoeal  diseases  already  noticed. 

Oarbage  Disposal 

The  garbage  of  the  city  is  collected  and  disposed  of  under  con- 
tract by  Edward  Senk,  who  hauled  the  loads  to  a  farm  of  John 
Myers,  about  two  miles  northeast  of  the  city  proper,  and  just  on 
the  boundary  line.  Here  it  is  deposited  on  the  ground  in  thin 
layers  and  after  twenty-four  hours  mixed  in  with  the  earth  by 
means  of  a  cultivator.  A  slight  odor  characteristic  of  garbage  was 
detected  by  the  inspector  at  the  time  of  his  visit  to  the  farm,  but 
the  locality  is  thinly  settled,  the  nearest  house  being  a  mile  away 
and  no  nuisance  seems  to  be  created.  "For  purposes  of  collection 
the  city  is  divided  into  two  districts  from  one  of  which  garbage  is 
collected  on  Mondav,  Wednesday  and  Friday,  while  from  the 
other  the  collection  is  made  on  Tuesday,  Thursday  and  Saturday. 
The  wagons  are  covered  oak  tanks  on  wheels,  are  watertight,  and 
are  cleaned  and  washed  thoroughly  after  each  day's  work.  The  in- 
spector reports  them  as  free  from  odor  and  offal  of  any  kind. 
The  methods  and  results  of  the  garbage  disposal  seem  to  l>e  satis- 
factory and  the  conditions  favorable  rather  than  prejudicial  to  the 
public  health. 

Pave  me  Jits 

The  city  has  but  little  pavement,  three  and  one-half  miles  of 
pavement  as  compared  with  twenty  miles  of  sewers  and  thirty 
miles  of  water-mains.  ^fain  street  is  paved  from  the  river  up  to 
Cherry  street,  a  distance  of  n,r)00  feet.  "Mill  street  is  paved  from 
the  bridge  at  Delafield  street,  up  to  Tlamilton  street,  a  distance  of 
4.000  feet.  Five  cross  streets  between  these  two  streets  are  paved, 
an  additional  distance  of  3,375  feet.    Besides  the  above,  Market^ 
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Liberty  and  Catherine  running  north  and  south  add  2,475  feet, 
and  Cannon  and  Church  streets,  east  and  west,  add  1,800  feet 
more,  a  total  of  three  and  one-half  miles  as  above. 

Of  this,  1.54  miles  is  asphalt  block  pavement,  which  has  been 
laid  a  number  of  years,  is  practically  worn  out  and  is  even  in 
dangerous  condition  in  a  number  of  places.  The  surface  has  be- 
come badly  rutted,  the  ruts  holding  pools  of  black  water  and  mud. 

There  is  one  mile  of  brick  pavement  in  good  condition  on  the 
lower  end  of  Main  street  chiefly. 

There  is  ninety-four  hundredths  of  a  mile  of  sheet   asphalt 
in  three  small  stretches,  which  is  maintained  by  the  city  in  good 
condition,  the  city  owning  a  small  repair  plant.    Besides  this  so- 
called  improved  pavement,  a  large  amount  of  work  is  done  on  the 
dirt  streets.     For  example,  in  1906,  2,128  cubic  yards  of  broken 
stone  were  used  for  top  dressing  some  of  the  streets,  1,993  cubic 
yards  of  rubble  stone  and  stone  dust,  and  1,383  cubic  yards  of 
gravel,  and  similarly  in  other  years.     The  latter  work,  however, 
does  not  seem  to  -be  done  systematically,  to  make  a  smooth  maca- 
dam surface,  but  in  many  places  is  merely  dumped  and  spread. 
The  general  impression  of  the  streets  is  that  they  are  dirty,  in 
spite  of  the  hand  sweeping  which  the  paved  streets  receive.    Seven 
men  sweep  the  three  and  one-half  miles  of  streets  or  about  one- 
half  mile  each  daily.     The  sweepings  are  carted  away  and  used 
for  filling.    The  rest  of  the  streets  arc  scraped  with  a  road  machine 
spring  and  fall,  and  sometimes  rolled  Avith  a  steam  roller.    Appar- 
ently the  pavement  improvement  ha-^  not  kept  pace  with  the  growth 
in  population  and  much  remains  to  be  done  before  this  branch 
of  city  housekeeping  can  be  said  to  be  in  good  order.    The  effect 
on  the  health  of  the  community  cannot,  however,  so  far  as  can  be 
seen,  be  unwholesome,  and  is  only  a  reflection  on  the  character  of 
the  city. 

Water 

The  water  supply  of  Poughkeepsie  is  of  peculiar  interest  in  that 
the  first  sand  filter  plant  in  America  was  built  in  Poughkeepsie, 
and  the  experience  there  obtained  is  most  intere-^ting  and  valuable. 
The  construction  of  the  system  of  water  works  was  commenced  in 
1809  and  completed  in  1872.  The  water  is  taken  from  the  Hud- 
son river,  almost  directly  in  front  of  the  city,  and  pumped  by  low 
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l)res6ure  puiups  into  a  small  settling  basin,  whence  it  flows  onto 
the  filter  beds.  The  drains  from  the  filter  beds  lead  hack  to  the 
pumicing  station  whence  a  high  pressure  pump  lifts  the  filtered 
water  to  a  large  distributing  reservoir.  The  figures  show  this 
general  arrangement.  The  superintendent  for  the  past  twenty- 
five  years  has  been  Mr.  Charles  E.  Fowler,  and  the  following  de- 
scription of  the  plant  is  taken  from  a  paper  by  him  read  before 
the  N.  E.  W.  W.  Association  on  March  0,  181)8,  and  from  his 
annual  re])orts  since  that  time.  The  (piality  of  the  Hudson  river 
is  acknowledged  to  be  bad,  and  totally  unfit  for  domestic  use  in  its 
raw  or  unfiltered  state.  Jts  drainage  area  above  Poughkeepsie 
is  about  11,500  square  miles,  and  n  total  population  on  the  water- 
shed of  about  1,000,000  people.  Fifteen  miles  above  Poughkeepsie 
on  the  opposite  shore  is  the  city  of  Kingston,  c^mtaining  25,000 
people,  the  sewage  from  which  city  is,  (*xcept  for  the  first  ward, 
emptied  into  the  Hudson.  Forty  miles  above  on  the  same  shore, 
is  the  city  of  Hudson,  with  15,000  persons  discharging  sewage 
into  the  river.  Seventy  miles  above  is  the  citv  of  Albanv,  with  a 
population  of  100,000,  and  all  the  pollution  which  comes  down  the 
Mohawk  from  Cohoes,  Schenectady,  etc.  A  short  distance  above 
Poughkeepsie  on  the  same  side  of  the  river  is  locatetl  one  of  the 
Xew  York  State  hospitals  for  the  insane,  with  a  resident  popula- 
tion of  about  1,500.  The  outfall  s(»wer  of  this  institution  empties 
into  the  Hudstai  river  2,707  feet  above  the  intake  of  the  water 
works,  and  in  a  tidal  current  which  on  the  ebb  flows  directly  past 
the  intake.  Further,  the  sewa^(»  of  Poughkeepsie  itself  is  brought 
upstream  by  the  flood  tide  far  above  the  intake,  but  the  main  cur- 
vent  is  nearer  the  center  of  the  river.  The  width  of  the  river  at 
the  intake  is  about  2,-100  feet  with  a  nearly  uniform  depth  of 

fiftv  feet. 

•» 

The  entire  dependence  of  the  city,  therefore,  so  far  as  the 
quality  of  the  water  is  concerned,  is  placed  on  the  filter  plant,  and 
npon  its  ability  to  take  out  of  tlu^  water  its  polluting  ingredients. 
The  original  or  old  plant  was  located  500  feet  east  of  and 
twenty-eight  feet  above  mean  high  water.  Tt  consists  of  a  settling 
basin  twenty-five  by  sixty  by  twelve  f(»et  dec]).  The  filter  bed  ad- 
joining is  200  feet  long,  150  feet  wide,  divided  into  two  sections 
by  a  wall  through  the  center.     The  walls  arc  vertical,  of  rubble 
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masonry,  and  twelve  feet  in  height  from  coping  to  concrete  bot- 
tom.    The  filtering  material  occupies  one-half  the  depth,  eom})ri>- 
ing,  beginning  at  the  bottom,  twenty-four  inches  of  coarse  broken 
stone,  six  inches  of  one-half  inch  gravel,  six  inches  one-quarter 
inch  gravel,  and  twenty-four  inches  of  sand.     A  main  drain,  of 
dry   rubble   two   feet   square,    in    section   extends   longitudinally 
through  the  center  of  each  section,  and  two  lateral  drains  of  sa:ne 
dimensions  traverse  each  section  at  right  angles  to  the  main  drain. 
These    drains    l^ad    through    an    intermediate    channel    into    ih 
filtered  water  basin  and  thence  to  the  pumps.     During  the  first 
years  of  its  existence  the  filter  was  not  in  continuous  use,  and  the 
uninterrupted  filtration  of  water  did  not  begin  until  1870.     For 
ten  years  or  till  1886,  the  filter  was  operated,  with  the  periods  l)e- 
tween  cleaning  gradually  reduced,  until  in  the  latter  year,  the  entire 
twenty-four  inches  of  sand  was  removed,  washed  and  replaced. 
Before  this  time  thin  layers  had  been  removed  and  replaced  in  the 
operation  of  cleaning,  but  no  entire  removal  had  been  practiced. 
By  1890  the  sand  thickness  had  gradually  been  reduced  to  !?ix 
inches,  and  even  that  thickness  wa.^  so  dense  and  clogged  that  the 
full  consumption  was  imperilled.     It  was,  the  refore,  all  removed, 
washed  and  replaced. 

In  1893,  about  400  cubic  yards  of  new  sand  we?re  added  and 
the  next  year  300  yards  more.  In  18*J7  the  old  sand  was  thrown 
away  and  thirty-nine  inches  of  new  sand  i)ut  e>n.  In  this  same 
year  a  second  filter  was  put  into  oiK^ration.  Its  area  is  eijual  io 
that  of  the  old  bed,  i.  e.,  two-thirds  e>f  an  acre,  the  general  con- 
struction being  the  same  as  in  the  (dd  l>cd.  The  filtering  material 
is  ten  inches  of  broken  stone,  eight  inches  of  one-half-inch  gravel, 
six  inches  of  onc-epiarter-inch  i>'ravel,  then  thirty-one  inches  of 
sand.  The  two  beds  with  the  reduced  rate  of  eleliverv  are  run 
much  more  easily,  Ix  ing  cleaned  about  once  a  month,  depending 
on  the  turbidity  of  the  river.  In  ISO."),  on  April  11th,  the  old  bed 
was  cleaned,  again  on  the  2J)th,  a^ain  on  ilay  0th,  and  again  on 
May  ICth,  each  time  the  cleaning  'oeing  require'd  by  the  fact  that 
the  beds  were  so  clogged  that  the  nec(  ssary  amount  would  not  nm 
through,  and  on  the  average?  of  onee  in  two  wc^<.*ks  through  the 
vear. 
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Diagram  No.  5  shows  the  average  miiiiber  uf  gallons  puiiiiK»(l 
daily,  together  with  the  uunilxr  of  gallons  per  aere  i)er  day  passed 
through  the  filter. 

Until  the  past  few  years,  but  little  has  been  known  of  th.» 
efficiency  of  the  filter.  It  htis  been  able  in  yeai*s  when  Albany 
has  suffered  from  severe  typhoid  epidemics  to  hold  the  rati*  down 
to  an  average  of  41.2.  ilr.  Fowler,  who  has  watched  the  be- 
havior of  the  bed  very  carefully,  says  that  he  is  not  able  to  trace 
any  definite  relation  between  the  condition  of  the  beds  and  the 
typhoid  fever  death  rat(»,  except  tliat  he  notes  the  greatest  number 
of  deaths  in  the  winter  when  the  efficiency  of  th<^  beds  is  lowest. 
In  1898,  for  example,  when' the  high  death  rate  of  nmery-six  p(»r 
100,000  is  shown,  the  winter  was  unusually  severe,  and  in  Feb- 
ruary the  beds  were  cleaned  only  by  first  removing  an  eighteen- 
inch  layer  of  ice.  This  undoubtedlv  reduced  the  efficiencv  of  the 
beds  for  several  weeks.  Similarly  the  superintendent  reports  that 
the  winter  of  1904  was  the  severest  experiencd  in  many  yeai*s. 
For  over  a  month  an  avera^re  of  sixtv-six  men  were  cnutinuouslv 
busy  removing  ice  and  snow  and  cleaning  the  filters.  Tn  1900  and 
1901  no  climatic  conditions  seem  to  have  bcdi  operative. 

In  1904  the  city  authorized  the  expen<liture  of  $00,000  for 
roofing  the  filters,  f<jr  putting  in  new  water-tight  iln(»rs,  and  for 
relining  the  side  walls  in  both  filters,  and  for  ])utting  in  a  central 
transverse  wall  in  the  new  filter,  making  four  units  in  all,  each 
of  about  one-third  of  an  acre,  and  since  Dj'cember  1,  1904,  the 
water  has  all  In^en  filtered  throuirh  these  fnnr  units,  as  recon- 
structed, although  the  old  bed,  which  wns  imj)roved  after  the 
cither,  was  not  working  until  well  into  the  year  1905.  The  cost  of 
cleaning  during  the  winttM*  of  100 1 -5  was  at  tlui  rate  of  $789  |mt 
year,  while  the  ])recediug  winter  with  the  climatic  conditions  no 
worse,  the  cost  with  the  uncov(  red  tiltcrs  was  $1^,217,  a  strong  evi- 
dence in  the  economy  of  covers,  since  the  saving  of  $8,428  repre- 
sents the  interest  on  $8r),700,  ji])(»nt  three  times  the  actual  cost  of 
the  arch  covers. 

The  bacterial  efficiency  of  the  now  filter  during  the  past 
of  the  year  1904,  lK'fr>re  the  improved  filter  was  put  into  service, 
averaged  831,  the  samples  k'ing  tak(n  every  two  weeks.  In  1905. 
the  bacterial  efficiency  from  sampler  taken  about  twice  a  week 
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averaged,  was  84.5  from  Filter  No.  3,  and  79.86  from  Filter  Xo. 
4,  the  two  halves  of  the  new  bed. 

In  1906,  Filters  Nos.  1,  3  and  4  gave  average  efficiencies  of 
91.1,  93.0  and  91.G. 

In  1907,  for  a  period  of  nine  weeks  in  the  summer  when 
analyses  were  made  daily,  the  efficiencies  were  as  follows :  No.  1, 
94.3;  No.  2,  96.6;  No.  3,  94.1;  No.  4,  92.2.  These  efficiencies 
are  not  as  good  as  have  been  obtained  elsewhere.*  For  example, 
the  Lawrence  city  filter,  uncovered,  had  a  bacterial  efficiency  in 
1906  which  averaged  99.5. 

The  present  failure  of  the  Poughkeepsie  filters  to  show  credit- 
able results  is  a  matter  of  grave  concern  to  the  water  board  and 
to  the  superintendent  of  the  water  works.  It  had  been  hoped  that 
after  the  repairs  and  additions  made  to  the  filters  in  1904—5  that 
immediately  beneficial  results  would  be  apparent.  But  the  bac- 
terial efficiencies  are  as  yet  markedly  inferior  and  the  numb:^r  of 
cases  of  typhoid  fever  in  the  winter  and  spring  of  1907  were  in 
the  nature  of  a  veritable  epidemic.  In  their  anxiety  to  ascertain 
the  cause  for  this  unexpected  and  disappointing  outbreak,  the 
water  board  asked  Mr.  George  C.  Whipple,  whose  ability  and  ex- 
perience in  matters  of  water  purification  are  widely  known  and 
recognized,  to  study  the  conditions,  to  advise  them  as  to  the 
causes  and  to  suggest  suitable  remedies.  On  April  16,  1907,  Mr. 
Whipple  reported  that  the  cause  of  continual  typhoid  fever  in  the 
city  is  undoubtedly  due  to  the  water  supply,  which  is  imperfectly 
filtered.  He  recommended  various  methods  of  improving  the 
efficiency  as  follows: 

1.  That  an  additional  foot  of  sand  be  added  to  all  the  filters 
so  as  to  make  the  filter  bed  four  feet  deep. 

2.  That  a  sedimentation  basin  having  a  capacity  of  two  or 
three  million  gallons  be  constructed  in  which  a  coagulant  could 
be  added  at  times  of  greatest  pollution. 

3.  That  the  filters  be  run  continuonslv,  and  not  shut  down  on 
Sunday  as  heretofore. 

4.  That  in  cleaning,  all  the  dirty  sand  be  removed  from  the 
filter  whenever  it  is  scraped,  even  though  it  be  necessary  to  take 
off  an  inch  or  more  in  thickness. 
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These  recommendations  have  all  been  carried  into  effect,  the 
sedimentation  basin  being  practically  completed  by  January  1/ 
1908. 

The  State  Department  of  Health  has  also  been  much  concerned 
at  the  continuance  of  typhoid  fever  in  Poiighkeepsie  during  the 
early  part  of  the  year  1907. 

On  March  9th,  Mr.  L.  M.  Wachter,  Sanitary  Chemist  of  the  De- 
partment, having  visited  the  filters  and  made  analyses  of  the  raw 
water  and  of  the  effluent,  reported  that  the  analyses  showed  re- 
^ults  which  were  far  more  satisfactory',  particularly  in  the  case  of 
Fiher  No.  2. 

On  March  12th,  Dr.  II.  D.  Pease  reported  that  in  view  of  the 
continued  correspondence  between  the  number  of  cases  of  typhoid 
and  the  number  of  bacteria  in  the  filtered  water,  the  prevalence  of 
the  disease  is  undoubtedly  due  to  imperfectly  filtered  water.  He 
also  expressed  his  belief  that  the  Hudson  river  water  at  Pough- 
keepsie  does  not  contain  enough  of  the  organic  matter  which  is  of 
value  in  producing  the  filtering  surface  on  top  of  the  sand,  and 
that  for  this  reason  the  results  of  filtration  are  inferior  to  the 
results  obtained  at  Albany.  He  recommends  that  greater  care  be 
exercised  in  running  the  filters,  adjusting  the  rate  of  filtration  to 
the  efficiency  obtained. 

On  April  11th,  Mr.  Theodore  Horton,  Chief  Engineer,  visited 
the  filters  and  carefully  considered  the  conditions.  He  also  con- 
eluded  that  the  result  of  the  excessive  typhoid  fever  rate  in  Pough- 
keepsie  was  due  to  the  water  supply.  He  roconunended  that  co- 
agulation should  be  employed  in  the  sedimentation  basin  and  that 
steps  should  be  taken  to  improve  the  quality  of  the  raw  water. 
This  could  be  done,  he  pointed  out,  by  carrying  the  intake  pipe  a 
few  miles  north  up  the  river,  getting  away  from  the  present  dan- 
gerous proximity  to  the  Poughkeepsie  sewer.  He  also  recom- 
mended that  an  intercepting  sewer  be  constructed  which  should 
take  the  city  sewage  away  from  its  present  points  of  discharge 
to  a  point  at  the  extreme  southerly  end  of  the  city. 

As  already  pointed  out,  there  have  been  carried  out  the  changes 
in  details  of  filter  con^^truction  and  operation  above  referred  to, 
although  the  results  of  the  sedimentation  tank  treatment  are  not 
vet  available.  The  sugorested  modification  of  the  sewer  system 
and  the  changed  location  of  the  intake  have  not  yel  be^xv  V^^evi  w^. 
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1.  The  history  and  location,  as  well  as  the  social  and  industrial 
characteristics  of  Ponghkrepsi(»,  do  not  offer  any  indication  of  in- 
sanitarv'  conditions  in  the  citv. 

2.  The  general  death  rate  in  Poii<rhkee])sie  for  the  past  twenty 
years  has  heen  19.45,  above  the  average  for  the  State,  and  for 
that  reason  alarming  and  deserving  attention. 

3.  The  death  rate  of  children  under  live  vears  has  been  less  than 
the  nonnal,  and  the  death  rate  from  diarrhceal  diseases  has  been 
below  the  normal,  showing  that  the  high  death  rate  has  not  arisen 
from  the  deaths  of  children. 

4.  The  average  death  rate  from  typhoid  fever  for  the  years 
1888— 190G  was  41.2,  varying  from  21.1  to  05.4,  the  average  being 
nearly  three  times  a  reasonable  and  moderate  rate. 

5.  The  responsibility  for  these  high  death  rates  does  not  ap- 
pear to  lie  in  the  design  or  maintenance  of  the  sewer  systems,  but 
the  fact  that  certain  portions  of  the  city  are  withont  sewers,  and 
that  well  waters  are  nsed  for  domestic  supply  in  those  portions, 
makes  the  lack  of  sewers  in  certain  sections  of  the  city  alarming 
and  should  be  remedied  at  once. 

6.  The  collection  and  dis|)osal  of  garbage  is,  insofar  as  can  be 
seen,  satisfactory  and  sanitary  and  should  have  no  effect  upon  the 
2rood  health  of  the  citv. 

7.  The  area  of  imprf>v(Ml  or  paved  street  surface  in  tbe  city  is 
relatively  small  and  the  general  iinpi;essi<m  of  the  city  is  one  of 
dirt,  disre])air  and  mud.  IJr.t  l)r()k(n  stone  and  gravel  are  mak- 
ing a  continual  iuiproveuieut.  Tlic^  woruout  paveuients  are  to  be 
replaced  and  matc^rial  improvement  may  soon  be  looked  for.  Tt  i= 
not  likely  tbat  the  preseut  conditions  are  in  any  way  a  menace  to 
the  health  of  tlu^  citv. 

8.  The  ice  taken  from  Viola  lake  probably  contains  consider- 
able organic  matter,  and  ice  fi-oni  ^^organ  pon<l  is  undoubtedly 
contaminated.  The  latter,  however,  is  usc^d  only  in  coolers  and 
the  amonnt  nsed  of  tb<^  foi-nier  is  so  insignificant,  that  even  if 
il  were  verv  bad  the  offend  on  the  citv  death  rate  would  be  incon- 
siderable. 

0.  The  milk  supply,  in  view  of  \\h)  low  death  rate  among  chil- 
dren nnder  one  vear,  and  the  care  and  efforts  of  tlu^  health  officer 
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in  the  matter,  and  also  by  the  large  number  of  dairies  conoeniedf 
is  satisfactory  and  its  quality  well  guarded. 

10.  There  are  a  large  number  of  wells  in  use  in  Poughkeepsie^ 
wells  which  take  their  supply  from  a  ground  water  probably  pol- 
luted directly  by  privies  and  cesspools  a^  well  as  by  the  accumti' 
lations  wtich  years  of  habitation  have  left  in  the  soil,  but  there 
is  no  evidence  that  these  wells  are  entirely  responsible  for  the 
excessive  typhoid  fever. 

11.  The  water  supply  i^  originally  raw  or  polluted  Hudson 
river  water  —  polluted  immediate  by  the  sewage  of  Kingston,  the 
State  hospital,  and  by  the  city  of  Poughkcepsie.  For  thirty  years 
the  city  has  filtered  the  water  through  a  slow  sand  filter,  keeping 
the  death  rate  from  typhoid  fever  down  to  an  average  of  41.2, 
where  without  the  filters  the  rate  would  undoubtedly  have  been 
two  or  three  times  this  amount.  Since  11)04,  the  filters  have 
not  only  been  ample  in  size  but  have  been  protected  from  winter 
temperatures,  so  that  better  results  should  be  obtained  than  be- 
fore that  year.  Insofar  as  the  early  construction  of  the  filter 
and  the  uninterrupted  service  for  thirty  years  is  concerned,  the 
city,  the  water  board  and  the  water  works  su]>erinten(l{'nt  deserve 
hearty  commendation. 

12.  The  conditions,  however,  are  not  yet  good.  The  typhoid 
death  rate  for  1905-11)06  was  34.0  and  32.4  and  the  rate  for 
1907  ^vill  probably  bo  about  90.  The  high  general  death  rate 
should  be  reduced.  Important  changes  have  been  made  during 
this  past  year,  1907,  particularly  by  the  construction  of  a  large 
sedimentation  basin  by  which  it  is  hoped  the  quality  of  the  filtered 
water  will  be  much  improved.  The  highest  anxiety  of  the  local 
board  of  health,  snp])orted  by  the  approval  of  the  general  enlight- 
ened public  spirit,  should  be  to  restrict  every  case  of  intestinaf 
(liarrhcra  as  well  as  properly  diagnosed  typhoid  fever  to  its  im- 
mediate locality,  and  by  thorough  disinfection  and  quarantine 
finally  stamp  out  the  disease  which  has  for  so  long  had  so  strong; 
a  hold  upon  the  people  of  Poughkcepsie. 

liespectfnlly  submitted, 

H.  X.  OGDEIN", 
Sppclal  Assistant  Engineer 
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INVESTIGATION    OF  PROPOSED    WATER    SUPPLY 

FOR    NIAGARA    FALLS 


Albany,  X.  Y.,  December  2G,  1907. 

Eugene  IL   Pokter,    M.    D.,   State    Commissioner   of  Health, 
Albany,  N.  Y.: 

Deak  Sir  : —  In  accordance  with  your  request,  I  bt^g  to  submit 
the  following  report  upon  an  investigation  of  the  propriety  of 
using  water  from  Niagara  river  at  the  lower  end  of  Grand  island 
for  a  source  of  improved  water  supply  for  the  city  of  Niagara 
Falls. 

This  report  may  properly  be  considered  an  outgrow^th  of  our 
special  investigation  and  report  upon  the  sanitary  conditions  of 
the  city,  as  a  result  of  which  it  was  pointed  out  that  the  high 
typhoid  fever  death  rate  was  due  to  the  continued  use  of  the 
jjresent  polluted  w^ater  supply.  Following  the  submission  of  this 
report  to  the  city  authorities,  the  question  of  securing  a  new  and 
purer  supply  was  at  once  considered  by  thein,  and  you  were  sub- 
sequently requested  to  make  an  examination  into  the  question 
of  the  possibility^  of  securing  a  satisfactory  supply  from  the 
Canadian  channel.  This  question  lias  already  been  partially  in- 
vestigated by  other  experts,  and  the  letters,  reports  and  general 
information  available  were  referred  to  vou  for  use  in  this  in- 
vestigation. 

It  appears  that  the  city  contemplates  taking  a  new  supply  from 
Niagara  river  through  a  submerged  pipe  line  or  conduit,  having 
the  intake  located  at  a  point  most  favorably  situated  op]>osite  the 
lower  end  of  Grand  island.  The  vital  questions  which  arise  with 
respect  to  this  proposition  are:  Finsl,  whetbcM*  a  purer  supply  can 
be  secured  from  the  Canadian  eliaunol  than  from  the  American 
channel;  secondly,  at  w^bat  point  in  either  channel  is  it  possible 
to  obtain  the  purest  w\ater;  and,  iliirdly,  whether  the  water  taken 
from  this  latter  point  is  of  sufficient  purity  to  serve  as  a  potable 
and  reasonably  safe  supply  for  the  city  to  use. 
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It  appears  that  chemical  and  bacteriological  examinations  have 
been  made  of  the  water  of  Niagara  river  and  Lake  Erie  at  differ- 
ent points  above  Niagara  Falls  by  various  chemical  and  bacterio- 
logical experts,  and  I  have  been  furnished  with,  and  Iiave  care- 
fully reviewed,  the  reports  of  Prof.  Ernest  J.  Lederle  and  of  Dr. 
Rudolph  Hering,  based  upon  these  examinations  and  other  evi- 
dence. I  have  also  carefully  read  the  report  of  Prof.  H.  X. 
Ogden,  Assistant  Engineer  of  State  Department  of  Health,  re- 
viewing the  evidence  and  opinions  in  the  aforesaid  report. 

It  will  be  imnecessary  to  review  again  the  reports  thus  pre- 
sented to  you,  beyond  pointing  out  the  insufficiency,  or  inade- 
quacy, of  the  examinations  and  other  data  so  far  presented,  to 
furnish  conclusive  evidence  as  to  the  purity  of  the  proposed  sup- 
ply. In  fact,  so  little  light  has  been  so  far  thrown  upon  this 
question  by  the  examinations  already  made,  and  so  cautious,  if 
not  contradictory,  have  been  the  opinions  expressed,  that  you 
have  directed  me  to  arrange  with  the  laboratory  division  to  have 
such  additional  examinations  made  of  the  water  of  the  Xiaffara 
river,  as  will  give  more  indicative,  if  not  conclusive,  evidence  as 
to  the  purity  and  potability  of  the  river  water  at  the  proposed 
site  of  intake. 

In  general,  we  may  say  that  the  question  before  ns  may  be 
solved  by  the  determination  of  the  following  two  points : 

1.  WTiether  the  lake  water  above  Buffalo  is,  in  itself  of 
Rifficient  purity  to  l)o  considered  potable  and  safe  for  a  public 
water  supply. 

2.  Whether  the  lake  water,  in  its  passage  through  the  Niagara 
river,  is  at  any  time  subject  to  such  accidental  or  general  pollu- 
tion from  the  sc»wage  of  Buffalo,  or  other  municipalities  on  the 
river,  above  Niagara  Falls,  as  to  render  the  quality  of  the  water 
taken  from  the  proposed  intake  unfit  for  public  water  supply 
purposes,  without  purification. 

The  first  of  these  questions  appears  to  be  more  determinable 
than  the  second  one,  and,  in  the  light  of  the  evidence  alreadv 
furnished,  there  seems  to  bo  little  doubt  that,  outside  of  the  ques- 
tion of  turbidity,  arising  from  wind  disturbances,  the  quality  of 
the  water  of  the   lake,   at  points  distant  from   shore   pollution, 


State  Dbpaktmknt  of  Health.  701 

■ 
especially  neax  the  Canadian  side,  would  fulfill  all  reasonable  re- 
quirements for  a  potable  supply. 

The  second  question  is,  however,  not  so  easily  determinaJble. 
That  is,  the  effect  of  the  discharge  of  sewage  from  the  city  of 
Buffalo,  and  other  municipalities,  situated  along  Niagara  river; 
the  extent  of  mingling,  or  diffusion,  of  this  sewage  with  the  river 
water  in  its  passage  through  the  tortuous  channels;  and  whether 
the  sewage  of  Buffalo  (assuming  for  the  time  being  that  the  sew- 
age discharged  from  the  Canadian  shore  is  relatively  insignificant) 
ever  reaches  the  Canadian  channel  on  the  west  side  of  Grand 
island,  are  all  questions  much  more  difficult  and  important  to  an- 
swer. In  fact,  in  reviewing  the  evidence  presented  in  the  re- 
ports above  referred  to,  it  is  evident  at  once  that,  although  these 
analyses  were  valuable  in  a  general  way,  the  selection  of  the 
sample  stations  in  these  investigations  were  not  made,  either  as  to 
number  or  location,  to  throw  much  light  upon  this  particular 
point.  It  was,  then,  with  the  pur{X)se  of  determining  this  more 
important  point  that  the  arrangement  of  sample  stations  herein- 
after described  was  decided  upon. 

One  of  the  first  points  that  seemed  to  be  clearly  shown  from  a 
study  of  the  results  of  the  chemical  and  bacteriological  analyses 
referred  to  was  that  the  (juestion  of  relative  pollution  in  the 
river  could  not  be  readily  determined  by  chemical  analyses  alone, 
and  that,  aside  from  determining  the  general  quality  of  the  water, 
chemically,  these  analyses  would  be  of  little  value.  Tliis  is  due 
to  the  fact  that  the  volume  of  water  in  the  river  is  so  large, 
and  the  dilution  so  great,  that  chcinical  analyses  are  unable  to 
indicate  the  changes;  and  because  the  time  which  elapses  iu  the 
travel  of  the  water  from  the  lake  to  the  )n'(>])()sed  intake  is  too 
short  to  affoi\l  opjwrtunity  for  natural  chemical  and  bacterio- 
logical changes  to  take  ])lace.  Principally  upon  this  account,  but 
partially  because  a  series  of  elaborate  chemical  determinations 
could  not  be  carried  out  in  an  interval  of  time  short  enough  to 
preclude  a  change  of  conditions  in  the  river  —  it  being  essential 
to  have  each  of  a  series  of  determinations  made  under  the  same 
conditions,  as  to  volume  of  flow,  direction  of  wind,  etc, —  it  was 
concluded  to  confine  the  investigation  entirely  to  studies  of  a 
bacteriological  nature. 
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In  view,  then,  of  the  more  accurate  comparative  evidence  of 
bacteriological  tests  in  this  case,  and  the  saving  in  time  required 
for  such  detennination,  I  arranged,  at  your  direction,  vwith  the 
laboratory  division  for  the  collection  and  examination  of  two 
series  of  bacteriological  samples,  taken  on  two  diflferent  dates  — 
November  3d  and  December  4th  —  from  the  lake  and  the  river 
at  the  points  described  below,  and  shown  also  upon  the  accom- 
panying sketch  plan.  The  series  of  November  3d  were  taken  at 
the  following  points: 

1.  A  series  of  five  samples  taken  across  the  lower  end  of  Lake 
Erie,  above  Buffalo,  about  opposite  the  new  intake  of  the  Buffalo 
water  supply. 

2.  A  series  of  five  samples  across  Niagara  river  just  above  In- 
ternational bridge. 

3.  A  series  across  the  American  and  the  Canadian  channels  at 
the  head  of  Grand  island. 

4.  A  series  across  the  American  channel  opposite  the  intake 
of  the  proposed  new  water  supply  for  Lockport  (this  series  being 
only  incidental  to  the  question  of  the  Niagara  Falls  water  supply, 
and  primarily  in  relation  to  the  proposed  Lockport  supply);  and 

5.  A  series  across  the  American  and  Canadian  channels  at  the 
lower  end  of  Grand  island,  and  on  the  line  of  the  proposed  water 
intake  for  the  Niagara  Falls  water  supply. 

The  series  taken  on  December  4th  were  collected  on  approxi- 
mately the  same  lines  across  the  river  as  in  the  November  3d 
series,  with  the  exception  of  the  first  series,  which  was,  as  shown 
upon  the  plan,  taken  across  the  lower  end  of  Lake  Erie,  near 
the  northerly  end  of  the  breakwater,  instead  of  opposite  the  new 
intake  of  the  Buffalo  supply. 

In  addition  to  the  above  bacteriological  determinations,  one  set 
of  chemical  analyses  was  made  of  the  river  water  from  a  point  at 
the  upper  end  of  Strawberry  island.  This  was  for  the  purpose  of 
showing  the  general  chemical  quality  of  the  river  water  at  this 
point. 

It  was  originally  contemplated  to  have  these  bacteriological  de- 
terminations carried  out  for  total  numbers  of  bacteria  and  for  the 
presence  of  B.  Coli  Communis ;  and  further  to  have  the  series  re- 
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pcated  one  or  more  times,  under  different  selected  conditions  of 
river  flow,  and  direction  of  wind.  It  was  believed  tiiat  the  results 
of  such  a  series  of  determinations  would  indicate  the  general  and 
relative  intensity  of  horizontal  stratification  of  sewage  pollution 
of  the  water  in  the  lake,  and  in  its  travel  down  Niagara  river  to 
Niagara  Falls  under  favorable  and  unfavorable  conditions  of  wind; 
that  is,  it  would  show  the  extent  of  the  influence  of  surface  cur- 
rents, or  undertow,  at  the  lower  end  of  the  lake,  during  a  south- 
west wind,  when  the  water  level  at  t!his  end  of  the  lake  may  be 
many  feet  higher  than  the  mean  level,  in  carrying  any  sewage 
from  the  Buffalo  shore  out  to,  or  into,  the  Emerald  channel ;  and 
would  further  show  independently  the  relative  hygienic  quality 
of  the  water  in  the  vicinity  of  the  proposed  intake  at  the  lower 
end  of  Grand  island.  Unfortunately,  however,  it  was  not  practi- 
cable to  wait  for  the  most  desired  and  pronounced  conditions  of 
wind  in  this  respect,  although,  fortunately,  it  tvas  possible  to  ar- 
range the  collections  on  dates  when  the  general  direction  of  wind 
approximated  the  desired  directions. 

The  first  series  of  sampler  were,  as  stated,  taken  on  November 
3.  On  the  day  previous,  November  2,  a  strong  wind  (possibly 
thirty  to  forty  miles  per  hour)  had  been  blowing  from  the  south- 
west ;  while  on  Xovoniber  »5,  the  wind  was  from  the  northwest. 
It  is  thus  evident  that  the  series  of  samples  on  November  3  was 
taken  at  a  time  when  the  surface  pollution  from  Buffalo  sewage, 
below  Buffalo,  would  not  he  carried  toward  the  Canadian  channel ; 
and  with  the  southwest  \v\m\  on  Xoveml)er  2,  at  a  time  when  the 
effect  of  any  undertow  in  the  lake  would  convey  sewage  pollution 
from  Buffalo,  at  the  lower  end  of  the  lake  out  into  the  channel. 
The  samples  taken  und(»r  these  conditions  would  indicate  the  rela- 
tive pollution,  if  any  occurred,  of  the  water  in  the  Canadian  chan- 
nel under  fai^)rahle  surface,  hut  unfavorable  subsurface,  condi- 
ti(ms.  Owing  to  the  difficulty  of  collecting  the.  samples  on  No- 
vemlwr  3  \vith  a  higli  wind  and  rough  water  surface,  the  samples 
were  not  collected  at  all  of  the*  points,  nor  in  the  exact  positions, 
originally  contemplated.  Notwithstanding  this,  however,  a  suffi- 
cient number  were  collcctc^d,  as  described  above,  approximately 
near  the  desired  )X)ints  in  the  river,  to  afford  a  valuable  indica- 
tion of  the  extent  and  distribution  of  sewage  pollution  of  the  lake, 

2» 
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and  river  water,  under  the  conditions  of  wind  that  occurred  on  the 
day  of  collection  of  samples. 

The  second  series  of  samples  were  taken  on  December  4.  The 
wind  on  this  day  was  from  the  east.  The  wind  was  light  and  from 
the  northeast  in  the  morning,  shifting  around  to  easterly  in  the 
afternoon,  and  increasing  in  velocity  from  about  five  miles,  to 
from  fifteen  to  twenty  miles  per  hour.  The  conditions  were  th\u 
favorable  for  carrying  the  sewage  below  Buffalo  by  surface  cur- 
rents from  the  American  shore  toward  the  Canadian  shore,  and 
consequently  the  series  on  December  4  represent  the  pollution  of 
the  river  under  unfavorable  surface  conditions. 

The  results  of  these  determinations  for  November  3  and  Decem- 
ber 4  are  given  herewith  in  tabular  form.  In  each  case  a  detailed 
description  is  given  of  the  location  in  the  river  where  the  samples 
were  collected. 

Location  of  Samples  Taken  fkom  Niagara  Kivek 

November  3,  1907 

Upper  End  of  River 

Samples  1,  2,  3,  4,  5,  across  section  near  new  intake  point  of 
Buffalo  water  supply,  head  of  Emerald  channel,  about  opposite 
Buffalo  Yacht  Club. 

1.  About  400  feet  from  Buffalo  shore. 

2,  3,  4,  5  in  serial  order  toward  Canadian  shore. 

Squaw  Island  near  Internatiorwl  Bridge 

6.  Two  hundred  feet  from  outsside  shore  of  Squaw  island,  about 
500  feet  upstream  from  International  bridge. 

7.  Main  channel  upstream  from  International  bridge. 

8.  Center  of  river  upstream  from  International  bridge. 

9.  About  300  feet  from  Canadian  shore  near  International 
bridge. 

10.  No  sample  taken. 

Between  Frog  Island  and  American  Shore 

11.  Two  hundred  feet  from  American  main  shore,  opposite 
Frog  island. 
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12.  Center  of  stream  between  Frog  island  and  American  main 
shore. 

13.  Two  hundred  feet  from  Frog  island,  opposite  American 
main  shore. 

Between  Frog  and  Grand  Islands 

14.  Between  Frog  and  Grand  islands. 

Cross-Section  of  the  American  Channel  near  Lock  port's  Proposed 

Intake 

15.  Two  hundred  feet  from  Grand  island,  and  between  Grand 
island  and  American  shore,  at  North  Tonawanda,  where  Loekport 
water  is  to  be  taken. 

16.  Center  of  American  channel  between  Grand  island  and 
American  main  shore  at  North  Tonawanda. 

17.  Two  hundred  feet  from  American  main  shore  between 
Grand  island  and  American  mainland,  American  channel  at  North 
Tonawanda. 

Samples  Taken  near  Buckhorn  Island 

18.  Seven  hundred  feet  from  American  side  of  Buckhorn  island 
and  about  one-half  mile  from  dovm.  stream  end  of  Buckhorn  island. 

19.  Center  of  channel  between  Buckhorn  island  and  Navy 
island,  lower  end  of  Buckhorn  island. 

Canadian  Channel  Opposite  North  Tonawanda 

20.  Canada  channel  between  Grand  island  and  Canada  shore. 
In  center  of  channel  about  in  line  with  North  Tonawanda. 

Beaver  Island,  Canadian  Channel 

21.  Six  hundred  feet  from  Beaver  island  shore  between  Beaver 
island  and  Canadian  shore. 

22.  Five  hundred  feet  from  Canada  shore  between  Beaver 
island  and  Canada  shore. 
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Analytical  Results  of  the  Samples  Taken  in  the  Xiagaka 
River,  November  3,  1907,  at  Points  Indicated 


NO.  OF 

Te«T8  for  B.  CoLi  Type. 

Bacteria 
per  cc. 

Chlorine 

sample. 

• 

10  cc.  Samples. 

1  CC.  Samples. 

1-10  CO.  Samples. 

pts.  per  M. 

1 

2+         0— 
0+         2— 
2+         2— 
0+         6— 
0+         6— 
0+         6— 
44-          2— 
3+          3— 
6+          0— 

24-         2— 
14-         3— 
04-          4— 
04-          4— 
04-          4— 
04-          4— 
44-          0— 
04-          4— 
14-          3— 

04-             4— 
04-              4— 
04-              4— 

4-                 — 
4-                 — 

1.300 

7  5 

2 

960                   7.0 

3 

970                   7  5 

4 

250                    7  0 

5 

150                    7  5 

6 

62.000                    7  5 

7 

11.000                    7  0 

8 

430                    7  5 

9 

1 ,  100                    7 . 5 

10 

1 

11 

64-          0— 
64-          0— 
24-          4— 

14-          6— 
44-          0— 
64-          1— 
44-          0— 
44-          0— 
04-          4— 
44-          0— 
34-          1— 
.14-          3- 

44-          0— 
44-          0— 
14-          3— 
04-          4— 
44-          0— 
34-          1— 
04-          4— 
34-          0— 
04-          4— 
14-          3— 
04-          4— 
14-          3— 

Ml    1    II???? 

1     mimTTm 

140.000                    7  5 

12 

19.500                    7  5 

13 

6.400                    7  5 

14 

360                    7  5 

15 

4.800                    7  0 

16 

590                     7 .  S 

17 

91,000                    7  5 

18 

4,100  1                  7  5 

19 

220                    7  s 

20 

230 
390 
210 

7  5 

21 

7.5 

22 

7  5 

:»  • 


Description  of  the  Location  of  Points  From  Which  Water 
Sampli':s  were  Taken  From  Niagara  River,  December  4, 
1907 

A.  Cross-Section  About  One-IIalf  Mile  from  the  Foot  of  Buchhorn 

Island 

1.  Five  hundred  feet  from  Amerieaii  sliore. 

2.  Nine  hundred  feet  from  Ameriean  shore. 

3.  Five-eighths  width  of  channel  from  American  shore. 

4.  Two  hundred  and  fiftv  feet  from  Buekhorn  island. 

D,   Cross-Section  at  End  of  Buckhorn   Island  BunnUuj   Toward 

Navy  Island 

5.  Five  hundred  feet  from  Buckhorn. 
0.   Center  of  channel. 


r.   Cross-Section  at  Head  of  Navy  Island  Toward  Grand  Island 
7.  Three  hundred  f(K»t  from  Grand  island. 
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I).  CrosS'Sfdion  at  Head  of  Grand  Island  to  Canadian  Shore 

8.  Six  .hundred  feet  from  head  of  Grand  island.- 

9.  Five-eighths  width  of  channel  from  Grand  Island. 

10.  Three  hundred  and  one  feet  from  Canadian  shore. 

E.  Cross-Section  Below  International  Bridge  Between  Squaw 

Island  and  Amej'ican  Shore. 

11.  Center  of  channel  at  foot  of  lock  connecting  Erie  canal  and 
Xiagara  river. 

F.  Cross-Section  Running  Through  Lighthouses 

12.  At  one-third  distance  from  T^iiffalo  lighthouse  to  south  end 
of  short  breakwater. 

18.  At  two-third  j)oint  of  same  <listance. 

14.  Three  hundred  and  fifty  f(H4  from  Buifalo  breakwater  light- 
boiHe  toward  Horseshoe  ri»ef  li2:hthonse. 

15.  Half  wav  Iwtween  above  tliese  litrht houses. 

16.  Six  hundred  f(»et  east  from  Horseshoe  reef  liirhthouse. 

17.  Six  hundre<l  feet  w(»st  of  Horseshoe  reef  lighthouse. 

(7.   Cross-Section  700  Feet  South  of  International  Bridge  Between 

Sffuaw  Island  and  Canadian  Shore 

18.  Two  hundred  feet  from  S(|uaw  island. 
10.  Five  hundred  feet  from  Squaw  island. 

20.  Five-eighths  width  of  channel  from  Squaw  i-land. 

21.  Three  hundred  feet  from  Canadian  shore. 

//.   Cross-Section  at  Head  of  Frog  Island  Running  from  American 

Shore  to  (hand  Island 

22.  Two  hundred  feet  from  Froir  island. 

23.  Center  of  channel. 

24.  Three  hundred  feet  from  American  shore. 

25.  Center  of  channel  l)etwef'U  Frog  island  and  Grand  island. 

/.  "C^ross-Section  at  Head  of  White's  Island 

20.   At  quarter  ])oint  from  Grand  island. 

27.  At  center  point. 

28.  At  quarter  point  from  American  shore. 
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Analyticai.  Results  of  the  Saaiples  Taken  in  the  Nlagara 
River,  December  4,  1907,  at  Points  Indicated 


• 

no.  op 

Tests  por  B.  Coli  Ttpe. 

Bacteria 
per  cc. 

Chlorine 

SAMPIiE. 

10  cc.  1 

Samples. 

1  CC.  Samples. 

1-10  cc. 

Samples. 

pts.  per  M. 

1 

34- 
34- 
34- 

34- 
14- 
04- 
l-l- 
04- 
04- 
04- 
34- 
04- 
14- 
O-l- 
04- 
04- 

0— 
0— 
0— 
0— 
2— 
3— 
2— 
3— 
3— 
3— 
0— 
3— 
2— 
3— - 
3— 
3— 

14-         2— 
04-         3— 
04-         3— 
04-         3— 
04-          3— 
04-          3— 
04-          3— 
04-          3— 
04-         3— 
04-         3— 
34-         0— 
0-1-          3— 
04-          3— 
04-         3— 
04-          3— 
04-          3— 

3+    "'6^* 
O-l-          3— 
04-          3— 
O-l-          3— 
04-          3— 
24-          1— 
34-         0— 
34-         0— 
0—         3— 
0—         3— 
0—         3— 

52.000 

12.500 

570 

14.000 

300 

280 

360 

130 

60 

140 

220.000 

850 

600 

90 

120 

110 

iio.ooo 

270 
160 
130 
180 
600 

24.000 
140 
300 
375 

14.500 

8  5 

2 

8  0 

3 

8  0 

4 

7  5 

6 

6 

7 

7  0 

8 

Q 

7  5 

10 

11 

11  0 

12 

7  5 

13 

14 

7  0 

16 

oooo'  oo 
4-4-4-I-:  4-4-: 

:  J  in  J 

7  2 

16 

fi  7 

17* 

7  0 

18 

34- 

14- 

14- 

04- 

04- 

24- 

34- 

34- 

0— 

1— 

2— 

0— 
2— 
2— 
3— 
3— 
1— 
0— 
0— 
2— 
3— 
0— 

8  0 

19 

20 

7  5 

21 

7  5 

22 

7  5 

23 

7  5 

24 

7  5 

25 

7  5 

26. 

7  5 

27 

7  5 

28 

*  Sample  bottle  broken. 

In  these  tables  tlie  samples  are  numbered  in  consecutive  series, 
the  positions  of  the  sampling  stations  being  shown  approximately 
upon  the  accompanying  plan.  The  tables  are,  in  general,  self-ex- 
planatory. In  the  columns  showing  Coli  determinations,  the 
sign  "  +  "  denotes  the  "  presence  of  B.  Coli  "  and  the  sign  "  —  " 
*'  the  absence  of  B.  Coli."  The  numbers  opposite  each  sigii 
represent  the  number  of  samples  in  which  B.  Coli  were  or  were 
not  found.  The  sum  of  the  numbers  opposite  the  "  +  "  and  the 
"  —  "  signs  represents  the  total  number  of  determinations  made 
from  each  sample. 

In  order  to  show  more  graphically  the  relative  numbers  of 
bacteria  in  the  cross-section  of  the  river  at  the  various  points, 
the  results  in  the  above  tables  have  been  plotted,  as  profiles,  for 
each  day,  Noveiiiber  3d  and  December  4th,  for  each  of  the  five 
series  of  determinations.  In  each  of  these  profiles,  which  accom- 
pany this  report,  the  total  width  of  the  river  is  represented  to 
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a  scale  of  ten  and  the  numbers  of  bacteria  present,  at  propor- 
tional distances  from  the  east  shore,  are  expressed  as  ordinates. 
lliis  scale  was  adopted  since  the  width  of  the  river  was  quite 
variable,  and  since,  for  purposes  of  comparison  of  the  different 
series,  it  was  considered  more  important  to  know  the  relative  num- 
bers of  bacteria  at  proportional  distances  between  the  two  shores 
than  at  the  absolute  measured  distances  between  these  shores. 
Where  sections  included  islands  or  breakwaters,  the  relative  loca- 
tion of  each  is  shown,  but  the  width  of  the  island  or  breakwater  is 
reduced  to  a  line ;  that  is,  the  waterway  having  width  of  ten  feet 
is  composed  of  the  sum  of  the  two  or  three  waterways  between  the 
American  and  the  Canadian  shores. 

A  study  of  these  results  thus  presented  indicates  many  im- 
portant and  interesting  facts.  Taking  the  results  as  a  whole, 
they  indicate  by  the  numerical  proportion  of  total  bacteria,  and 
of  B.  Coli,  at  the  various  points  in  the  cross-sections  of  the  river, 
that  there  is  a  considerable  horizontal  stratification  of  the  river 
water  in  its  travel  below  Buffalo;  and  that  this  stratification  is 
maintained  as  far  down  as,  and  below,  the  head  of  Grand  Island. 
In  general  the  bacteria  found  in  the  river  at  each  cross-section 
were  generally  higher  on  November  3d  than  on  December  4th. 
This,  in  my  opinion,  was  due  to  the  high  wind  on  November  2d, 
which  stirred  up  the  lake  bottom  and  gave  rise  to  not  only  rela- 
tively higher  bacteria,  as  found,  but  to  increased  turbidity  as  ob- 
served on  November  3d.  As  might  be  expected  under  these  con- 
ditions, the  Coli  determinations  were  also  higher  in  the  No- 
vember 3d  series,  but  their  general  occurrence  and  relative  distri- 
bution at  all  cross-sections  —  and  especially  in  series  No.  I  —  on 
that  day,  indicates  clearly  that  these  B.  Coli  were  not  derived 
so  much,  if  at  all,  from  the  Buffalo  sewage  as  from  the  lake  water 
itself,  and  resulted  from  a  slight  pollution  derived  from  the 
sediment  stirred  up  from  the  bottom.  Incidentally  it  strongly  in- 
dicates that,  under  such  conditions  of  wind  action,  the  water  of 
Lake  Erie  is  subject  to  pollution  of  this  nature,  and  that  this 
pollution  from  the  bed  of  the  lake,  as  might  be  expected,  con- 
tains slight  traces  of  sewage,  deposited  no  doubt  from  sluggish 
currents  that  have  bathed  the  populated  shores,  and  from  local 
causes  such  as  steamboats.     Owing,  however,  to  the  infrequency 
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of  effective  disturbances  of  this  kind,  the  small  amounts  of  this 
pollution,  and  the  effect  of  the  time  interval  upon  the  viability 
of  any  disease  germs,  arising  from  the  sources  above  mentioned. 
I  do  not  consider  this  pollution  of  practical  significance  at  this 
time. 

Comparing  now  the  results  more  in  detail,  and  considering 
first  the  series  across  Lake  Erie  above  and  opposite  Buffalo,  we 
find  in  both  the  November  3d  and  December  4th  series  evidences 
of  considerable  pollution  near  the  American  shore,  both  in  the 
high  numbers  of  bacteria,  and  the  relatively  greater  presence  of 
B.  Coll.  This  pollution  decreases,  however,  as  we  proceed  from 
the  American  shore  toward  the  Canadian  shore,  and  when  we 
reach  points  outside  of  the  breakwater  in  the  December  4th 
series,  and  at  about  midstream  in  the  November  3d  series,  the 
numbers  fall  below  200 ;  which,  with  no  Coli  present,  in  one  cubic 
centimeter  samples,  may  be  considered  very  pure  water, 
judged  by  ordinary  standards,  in  which  the  numbers  of  bacteria 
range  between  100  and  300  por  cubic  centimeter  with  B.  Coli 
absent.  In  fact,  if  we  except  the  samples  Xos.  1  and  2  of  Novem- 
ber 3d,  and  assume  that  the  high  bacteria  and  presence  of  Coli 
were  caused  by  sedimentary  pollution,  due  to  high  wind  on  the 
previous  day,  the  above  statement  as  to  satisfactory  quality  of 
water  may  be  applicable  to  all  that  section  beyond  a  point  25  per 
cent,  distant  from  the  Buffalo  shore. 

Considering  next  Series  No.  II,  across  the  Niagara  river  just 
above  the  International  bridge,  we  find  an  even  greater  consist- 
ency in  the  results,  especially  taken  in  conjunction  with  Series 
No.  Ill,  lower  down  the  river.     In  this  series  we  find  again  that 
the  numl>ers   are  higher   in  the  November  3d   than   in   the   De- 
cember 4th  observations,  the  reasons  for  which  are  the  same  as  in 
the  previous  case.     What  is  more  marked,  however,   is  that  in 
this  series  the  numbers  of  bacteria  in  the  samples  near  the  Buf- 
falo shore,  where  we  know,  without  doubt,  that  sewage  pollution 
is  intense,  are  very  much  hitrher  than  in  tlie  samples  further  out 
in  the  stream,  and  indicate  verv  clearlv  tlie  horizontal  stratification. 
Thus,  for  each  curve,  the  bacteria  fall  very  sharply  beyond  a  point 
2.5  per  cent,  out  from  the  American  shore,  from  very  high  numbers 
ranging  from  11,000  to  200,000  down  to  below  300  for  December 
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4tli,  aud  below  .lOO  for  Xoveniil)cr  J5d.  Again  B.  Coli  are  not 
j; resent  in  one  cnhie  eendnieter  samples  in  any  of  the  December 
-ith  series,  beyond  the  25  per  cent,  point  froan  the  Hiitfalo  shore, 
and  in  only  one  of  eight  of  the  one  cnbie  centimeter  samples 
on  ^'ovember  I3d  beyond  the  25  per  cent,  point.     In  other  words, 

the  B.  Coli  determination  also  olearlv  establishes  the  well-defined 

t. 

horizontal  stratification  at  this  section,  showing  that  beyond  a  point 
25  per  cent,  distant  frum  the  liiiffalo  shore,  the  water  in  the  river 
is  not  affected  by  the  liuffalo  sewage.  The  general  higher  bacteria, 
and  presence  of  B.  Coli,  in  the  Xovember  3d  series,  are,  in  my 
opinion,  explained  by  the  same  wind  action  described  above  for 
S<*ries  Xo.  1  —  the  general  (juality  of  the  lake  water  being  af- 
fected at  these  times  of  wind  action,  and  in  turn  imparting  the 
pollution  to  the  water  of  Niagara  river. 

The  next  series,  Xo.  Ill,  was  taken  at  the  head  of  Grand  island, 
where  the  river  divides  aud  forms  the  American  and  Canadian 
channels  proper.  It  is  evident  that  at  this  point  the  water  of 
the  river  is  effectually  divided  by  this  island,  and  is  kept  so  for 
the  remaining  portions  of  their  respective  courses  down  to  the 
lower  end  of  Cirand  island,  at  the  proposed  intake  of  Xiagara 
Falls;  aud  that,  if  the  water  in  the  Canadian  channel,  at  the 
head  of  Grand  island,  is  not  affected  by  the  sewage  of  Buffalo  it 
will-  continue  to  be  fre(»  from  this  pollution  for  the  remainder 
of  the  distance,  aud  be  subject  to  only  such  local  ])ollutiou  as  may 
come  from  the  west  shon*  of  (J rand  island  aud  the  Canadian  shore. 
It  is  evident,  then,  that  tliis  si^ries,  No.  Ill,  is  the  most  import- 
ant one  and  will,  therefore,  b(»  can^fullv  described. 

This  series  of  samples  shows,  in  a  verv  marked  and  consistent 
manner,  the  horizontal  stratification,  and  relative  purity,  of  the 
river  water  which  was  shown  gi  ucrally,  but  with  less  consistency, 
in  the  series  at  Tntcrnntional  bridirc  and  above  liuffalo.  Thus  on 
the  profiles,  to  which  attention  is  ])articulafly  dir(»cted,  it  will  be 
i»een  that  the  water  section  comprises  three  channels:  One  be- 
tween the  Anuriean  .<liore  and  Krog  island;  one  between  Frog 
island  and  (Jrand  island;  and  one  between  (iraud  island  and 
the  Canadian  shore.  The  bacterioloii:ical  profiles  show  that,  be- 
tween the  Anieriean  <hore  and  Frog  island,  nearly  all  of  the 
sewage  of  Buffalo  pas>es  —  the  numl>ers  of  bacteria  lx»ing  exces- 
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sive  on  both  dates  and  amounting  to  from  6,000  to  19,000  for 
December  4th,  and  from  24,000  to  140,000  on  jS'ovember  3i 
In  the  second  section,  between  Frog  island  and  Grand  island, 
the  numbers  have  reduced  to  less  than  200  for  December  4tb, 
and  less  than  400  for  November  3d;  while  in  the  third  section, 
the  Canadian  channel,  the  numbers  have  reduced  to  about  100  for 
December  4th,  and  about  300  for  November  3d. 

The  Coli  determinations  follow  out  in  a  strikingly  clear  man- 
ner the  same  evidence.  Thus  the  section  between  the  American 
shore  and  Frog  island  shows  the  presence  of  Coli  in  all  samples. 
Between  Frog  island  and  Grand  island  no  Coli  are  found  at  all 
on  December  4th,  and  none  in  one  cubic  centimeter  samples  on 
November  3d.  Between  Grand  island  and  the  Canadian  shqre  we 
have  again  no  Coli  whatever  in  the  Canadian  samples  on  December 
4th,  and  in  only  one  of  eight  samples  of  one  cubic  centimeter  on 
Novemlber  3d.  In  other  words  the  series  No.  Ill,  which  is  the 
most  important  one,  shows  the  greatest  evidence  that  the  sewage 
of  Buffalo  is  confined,  in  its  travel  down  the  river,  to  the  section 
of  the  river  within  25  per  cent,  distant  from  the  American  shore; 
and  that  on  both  dates  it  did  not  reach  beyond  Frog  island. 

The  next  series.  No.  IV,  taken  across  the  river  opposite  the 
proposed  intake  of  the  Lockport  water  supply,   opposite   North 
Tonawanda,  indicates  again  clearly,  by  total-  bacteria,    and  the 
proportion  of  B.  Coli  present,  that  the  sewage  pollution  of  Buffalo 
still  hugs  the  American  shore,  and  that  at  midstream  th^  bacteria 
are  relatively  low,  being  only  about  300  on  December  4th  and 
about  600  on  November  3d.      It  should  be  noted,  however,  that 
the  bacteria   in   the  American   channel,   near  Grand  island,   on 
November  3d,  were  quite  high,  viz.,  4,500,  which,  however,  was 
probably  due  to  shore  wash,  and  to  the  direction  of  the  wind, 
which  latter  would  earrv  the  shore  wash  out  into  the  stream. 
The  sample  in  the  sa^ne  place  for  December  4th  did  not  show 
these  high  numbers,  which   seems  to  bear  out  this  reason.     It 
should  be  further  noted  that  the  total  bacteria,  as  well  as  the 
relative  numbers  of  B.  Coli  in  this  series,  are  higher  than  in 
the  preceding  series,  I,  II,  and  ITT,  and  this  would  indicate  that, 
notwithstanding    the    well-maintained     horizontal    stratification, 
there  must  be  a  slight  intermingling  of  the  Buffalo  sewage  tt 
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this  point,  and  that  the  general  quality  of  the  river  water  here 
is  not  quite  so  good  as  at  the  previous  section  further  up  stream. 

The  last  series,  No.  V,  was  taken  at  the  lower  end  of  Grand 
island,  across  the  American  channel,  and  partly  across  the  Ca- 
nadian channel,  opposite  the  proposed  intake  of  the  Niagara  Falls 
water  supply.  The  profiles  here  show  very  clearly  the  continued 
horizontal  stratification  of  pollution  in  the  American  channel, 
and  the  relative  purity  of  the  water  in  the  Canadian  channel,  as 
compared  with  the  American  channel. 

Considering  first  the  American  channel  it  is  clear  that  the 
relative  numbers  of  bacteria  are  again  consistently  higher  for 
November  3d  than  for  December  4th.  The  excessively  high 
bacteria  near  the  American  shore  on  both  dates  —  i.  e.,  52,000 
on  November  3d  and  12,500  on  December  4th  —  show  that  the 
Buffalo  sewage,  even  at  this  distance,  and  notwithstanding  the 
tortuous  channel,  still  hugs  the  American  shore.  The  relatively 
higher  total  bacteria  and  greater  number  of  B.  Coli  in  this  scries, 
as  compared  with  prev ions  scries,  I  to  IV  inclusive,  again  show  — 
and  to  a  greater  extent  —  that  the  sewage  of  Buffalo  has  to  a 
rather  marked  degree  intermingled  with  the  river  water,  and 
that  some  sewage  pollution  undoubtedly  reaches  entirely  across 
the  American  channel  at  this  point. 

Referring  to  the  Canadian  channel,  between  Grand  Island  and 
Navy  island,  however,  we  see  at  once  that  the  total  bacteria  are 
quite  low,  being  about  200  and  300  per  cubic  centimeter,  for  De- 
cember 4th  and  November  3d,  respectively;  and  that  B.  CoJi 
were  not  present  in  any  of  the  one  cubic  centimeter  samples  on 
either  of  these  davs:  and  in  onlv  one  out  of  -^ix  ten  centimeter 
samples,  on  November  3(1.  No  samples  w(jr(»  taken  from  the  Cana- 
dian channel  between  Navy  island  and  the  Canadian  shore,  but 
there  is  no  evidence  or  reason  to  believe  that  any  greater  numbers 
of  bacteria,  or  presence  of  B.  Coli,  should  occur  in  the  Canadian 
section,  than  in  th(»  Grand  Island  section  of  this  channel. 

In  view  then  of  these  extended  series  of  observations  and  the 
foregoing  statements  we  may  conclude: 

1.  That  the  discharge  of  the  sewage  of  Buffalo  into  Niagara 
river  highly  pollutes  the  waters  of  Niagara  river  near  the  Ameri- 
can shore,  at  least  as  far  down  as  Niagara  Falls. 
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2.  That,  owing  to  the  great  width  and  rapid  velocity  of  flow 
in  the  river,  a  very  marked  horizontal  stratification  takes  place, 
the  effect  of  which  is  to  prevent  the  sewage  from  effectually  inter- 
mingling with  the  currents  in  the  river  for  a  greater  distance 
from  the  American  shore  than  about  one-fourth  the  width  of 
the  river,  and  for  a  distance  down  the  river  at  least  as  far  as 
the  head  of  Grand  Island.  At  this  point  the  river  is  effectively 
divided,  and  as  a  result  of  which  any  subsequent  pollution  in 
the  American  channel  would  not  in  any  way  affect  the  purity  of 
the  waters  of  the  Canadian  channel. 

3.  That  the  effect  of  high  winds  from  the  southwest,  when 
the  lake  level  at  the  Buffalo  end  is  higher  than  the  mean  level, 
is  not  sufficient  to  carry  to  any  great  extent,  by  subsurface  cur- 
rents in  the  lake,  the  sewage  from  the  Buffalo  shore  out  into 
Emerald  channel  nor  to  any  extent  beyond  the  Emerald 
channel.  This  is  owing,  in  all  probability,  to  the  accelerated 
currents  induced  in  the  Emerald  channel,  both  in  the  lake  and 
in  the  river,  when  the  water  level  at  the  lower  end  of  the  lake 
is  raised  through  wind  action;  these  accelerated  currents  tending 
to  intensify  the  horizontal  stratification  after  the  lake  water  has 
once  entered  Niagara  river. 

4.  That  owing  to  this  horizontal  stratification,  the  portion  of 
the  waters  of  the  lake  which  travel  do\vn  Niagara  river  and  enter 
the  Canadian  channel  are  kept  free  from  the  pollution  of  Buffalo 
sewage  under  conditions  of  direction  of  wind  that  occurred  on 
November  3d  and  December  4th,  when  it  was  from  a  generally 
easterly  and  a  generally  westerly  direction,  respectively. 

5.  That  considering  the  relative  slight  changes  in  the  horizontal 
stratification,  due  to  opposing\lire(»tions  of  wind,  as  occurred  on 
November  3d  and  December  4th,  there  is  little  likelihood  that 
with  greater  intensities  of  wind,  or  with  the  same  or  different 
directions,  this  horizontal  stratification  would  be  sufficiently  in- 
terfered with  to  result  in  any  appreciable  pollution  of  the  Ca- 
nadian channel  by  the  sewage  of  Buffalo. 

G.  That  in  the  American  channel  below  the  head  of  Grand 
Island  for  a  considerable  differcaice  there  is  still  maintained  a 
horizontal  stratification,  though  to  a  less  marked  degree;  but 
that  as  far  down  as  the  lower  end  of  Grand  Island  the  inter- 
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mingling  of  the  sewage  of  Buffalo  with  the  water  of  the  river 
has  progressed  to  a  point  where  the  entire  section  of  the  American 
channel  is  considerably  polluted. 

7.  That  the  water  in  the  Canadian  channel  is  kept  in  its 
original  Lake  Erie  purity  as  far  down  as  A'avy  island,  except  for 
the  pollution  from  the  shores  of  Grand  Island  and  the  Canadian 
shore,  and  from  boats  in  the  river,  or  accidental  pollution. 

8.  That  any  supply  taken  from  the  American  channel  near  the 
lower  end  of  Grand  island  should  be  first  purified  before  being 
used  for  domestic  purposes. 

i).  That  any  supply  taken  f ix>m  the  Canadian  chaimel  opposite 
the  lower  end  of  Grand  island,  if  unpurified,  should  be  taken 
from  a  point  between  Grand  ii=land  and  Xavy  island  to  avoid, 
so  far  as  is  possible,  any  pollution  from  the  Canadian  shore. 

10.  That  an  unfiltered  supply  taken  from  this  latter  point 
should  compare  favorably,  and  if  shon?  i)ollution  from  Grand 
island  and  from  steamboats  is  eliminated,  almost  equally  with 
any  supply  taken  from  the  lower  end  of  Lake  Erie,  above  the 
influence  of  the  discharge  of  Buffalo  sewage. 

11.  That  the  water  of  l^ake  Erie  before  it  passes  into  Niagara 
river  is  occcasioually  affected  in  its  sanitary  quality  and  tur- 
bidity by  wave  action  wyHni  the  sediment  at  the  bottom  of  the 
lake  during  times  of  high  and  continued  winds,  but  not  to 
seriously  affect  its  general  potability. 

12.  That  the  quality  of  l^ke  Erie  water  and  of  the  water 
of  the  Canadian  channel,  tak(Mi  at  the  lower  end  of  Grand  island 
Ix-twcen  it  and  Xavv  island  (with  the  limitations  stated  above 
as  to  local  ix)llution)  is  of  a  rrm^onahly  safr  and  grnr rally  satis- 
factory  quality  for  a  potable  su]>ply,  judged  from  a  sanitary  as 
well  as  a  chemical  standpoint,  and  as  compared  with  the  average 
of  the  good  unfiltered  surface  supplies  of  the  country.  It  is, 
however,  at  times  subject  to  occasional  tur])i(lity  and  slight  con- 
tamination, due  to  wind  action  in  stirrinir  up  the  sediment  on  the 
bottom  of  the  lake,  which,  however,  is  not  of  a  serious  nature 
under  j)r(»sent  conditions  of  population  along  the  shores  of  the 
lake  and  Niagara  river.  A  supply  tnken  from  the  ]X)int  in  the 
Canadian  channel  al)ove  descrilx^d  would,  however,  if  protected 
from  the  local  {)ollution  along  Grand  island,  compare  favorably 
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if  not  equally  with  the  supply  taken  from  the   new   proposed 
intake  of  the  Buffalo  water  supply. 

In  view  of  these  conclusions  I  am  of  the  opinion  that  the  citj 
of  Niagara  Falls  is  well  justified  in  undertaking  to  secure  an 
unfiltered  supply  from  the  Canadian  channel  between  Grand 
island  and  Navy  island.  And  that  whereas  this  supply  would 
not  be  as  pure  as  a  filtered  supply  from  this  source,  or  from  the 
American  channel  at  this  point,  it  would  be  of  a  generally  satis- 
factory quiality,  should  reduce  ihe  typhoid  fever  death  rate 
of  the  city  to  a  nearly  if  not  quite  normal  figure,  and  would 
enable  the  city  to  benefit  by  the  saving  in  the  cost  of  an  unfiltered 
supply  from  this  source  over  the  cost  of  a  filtered  supply  taken 
from  the  same  source  or  from  any  other  point  in  Niagara  river. 
I  am  also  of  the  opinion  that  whereas  an  unfiltered  supply,  taken 
from  the  proposed  point,  may  serve  as  a  reasonably  safe  and 
satisfactory  supply  at  the  present  time  and  for  a  few  years  in  the 
future,  it  will  ultimaiely  be  necessary  for  the  city  to  filter  this 
supply,  and  further  to  take  all  necessary  precautions  to  prevent 
local  pollution  along  the  westerly  shore  of  Grand  Island,  and  to 
take  measures  to  secure  suitable  land  and  make  other  necessarv 
provision  for  a  future  filtration  of  the  supply. 

Very  respectfully, 

THEODORE  HORTON, 

Chief  Engineer. 


State  Dspabtment  of  Health.  717 


INVESTIGATION  OF  SEWAGE  DISPOSAL  PLANTS 


Albany,  N.  Y.,  Deceinbcr  .1,  1907. 

Eugene  H.   Pobter,   M.  D.,   State   Commissioner  of  Health, 
Albany,  N.  Y. 

Dear  Sib  : —  I.  have  the  honor  to  transmit  the  accompanying 
report  of  Prof.  H.  N.  Ogden,  Special  Assistant  Engineer,  cover- 
ing a  description  of  the  sewage  disposal  plants  which  have  been 
constructed  and  are  in  operation  in  the  State  of  Xew  York. 

This  report  may  be  considered  a  progress  report  of  a  general 
and  more  comprehensive  investigation  which  you  have .  directed 
me  to  have  carried  out  by  the  engineering  division,  covering  not 
only  an  examination  and  description  of  the  constructive  features 
of  these  plants,  but  also  their  operation  and  efficiency  of  purifica- 
tion. The  accompanying  report,  then,  covers  only  the  descriptive 
work  which  it  was  possible  to  accomplish  with  the  limited  engi- 
neering assistance  available  during  the  season  of  1907,  and  leaves 
as  the  future  work  of  this  investigation  an  examination  of  these 
plants  with  respect  to  their  operation  and  purifying  efficiency. 

The  majority  of  these  plants  w^ere  examined  by  Mr.  C.  L.  Wal- 
ker, Special  Engineering  Inspector  of  the  Department,  and  the  de- 
scriptions in  the  accompanying  report  were  prepared  largely  by 
liim.  Some  of  the  plants  w^ere  examined  by  other  members  of 
the  engineering  staff,  and  a  few  of  the  descriptions  were  abstracted 
from  reports  of  engineers  w-ho  have  designed  or  constructed  the 
plants.  The  photographs  in  all  cases,  except  for  Ballston  Spa, 
Saratoga  and  Montefiore  Sanitarium,  were  taken  by  Mr.  Walker 
on  the  ground  at  the  time  of  his  visits,  and  the  block  plans  were 
with  few  exceptions  from  his  notes. 

This  report  is  one  of  the  more  important  of  the  special  reports 
that  have  been  prepared  by  the  Engineering  Division,  and  it  will,  . 
I  belii've,  commend  itself  not  only  to  engin(»ors  and  sanitarians 
but  to  all  others  who  are  interested  in  the  present  movement  for 
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extending  sewage  purification  in  this  and  other  States.  It  will 
he  of  especial  value  to  this  Department  and  its  Engineering  Divi- 
sion in  its  more  responsible  work  of  protecting  our  streams  from 
sewage  pollution,  and  will  add  appreciably  to  the  knowledge  and 
advice  that  the  Department  will  be  able  to  offer  municipal  au- 
thorities and  owners  and  managers  of  industries  and  public  insti- 
tutlions  in  the  solution  of  their  problems  of  sewage  disposal. 

Respectfully  yours, 

THEODORE  HORTOX, 

Chief  Engineer 


Albany,  K".  Y.,  December  1,   1907. 

Mr.  Tksodobe  Horton,  Chief  Engineer,  Stale  Dei)arinient  of 
Health,  Albany,  N.  Y.: 

Deab  Sir: — I  beg  to  submit  herewith  a  report  on  the  sewage 
disposal  plants  in  the  State  of  Xew  York  accompanied  by  certain 
photographs  and  block  plans  of  the  same. 

The  results  of  the  inspections  of  these  plants  show  that  there 
are  in  the  State,  insofar  as  is  known,  fifty-five,  more  or  less  com- 
plete, sewage  disposal  plants.  Of  these,  twenty-nine  are  for  the 
disposal  of  municipal  sewage,  the  size  of  the  municipality  varying 
from  the  New  York  chemical  disposal  plants,  wuth  a  flow  of  10,- 
000,000  gallons  per  day,  to  one  of  the  small  plants  at  Stamford, 
with  a  flow  of  a  few  thousand  gallons  per  day. 

There  are  also  twenty-six,  more  or  less  complete,  plants  for  the 
disposal  of  sewage  from  institutions,  such  institutions  including 
the  summer  schools  at  Chautauqua  and  Lilly  Dale,  the  Manhattan 
Beach  hotels,  such  institutions  as  hospitals,  asylums,  almshouses, 
sanitariums,  and  such  private  institutions  as  milk  stations.  In 
both  cases  the  (lisix>sal  plant  is  either  complete,  i.  e.,  a  metho<l  of 
treatment  which  involves  an  attempt  to  oxidize  the  organic  matter, 
•or  is  of  the  incomplete  type  in  which  sedimentation  alone  is  used, 
and  where  no  oxidizing  opportunity  is  given. 
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The  complete  municipal  plants 
partial  treatment  plants  are  given 

Complete  Municipal. 

Jiallston  Spa 

Brewster 

Briarcliff  Manor 

lirockport 

Dansville 

Depew 

East  Syracuse 

Elmhurst 

Garden  City 

Lake  Placid 

Liberty 

Alatteawan 

Penn  Yan 

Saratoga 

Tuckahoc  • 


include  the  following,  and  the 
in  a  second  column. 

Incotnplete  Municipal. 

Bronxville 

Coney  Island 

Corinth 

Dolgeville 

Far  Kockaway 

Ithaca 

Jamaica 

Kingston 

New  Lotts 

Xcw  Rochelle 

Saugertics 

Skancatoles 

Stamford 

AVhite  Plains 


The  mimicipal  plants  may  Ik?  divided  as  follows: 

Sedimentation  and  contract  beds,  7;  sedimentation  followed  by 
filtration,  5 ;  irrigation,  with  or  without  sedimentation,  2 ;  sedi- 
mentation and  shallow  aerating  beds,  1. 

The  works  for  the  partial  treatment  may  be  divided  as  follows: 
Simple  sedimentation  which  may  or  may  not  involve  septic  ac- 
tion in  the  residue,  S;  sedimentation  occasioned  bv  the  addition 
of  chemicals,  6. 

The  plants  at  institutions  may  be  divided  as  follows: 

Institutions  Complete 


Albion 

Bedford,  Montefiore  Home 

Central  IsHp  State  Hospital 

East  View 

Fair  Haven 

Glen  Haven 

Jamesville 

Lebanon  Springs 


Vassar  College 

Bav  Brook  Sanitarium 

* 

Rye  M.  ().  House 

Rvo  Public  School  Xo.  3 

Sonvea 

Thompson's  Ridge 

Valhalla 
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Institutions  Incomplete. 

Alfred  University  Manhattan  Beach  Hotels 

Batavia  Nanuet 

Bath  Onondaga  County  House 

Chautauqua  Pine  Bush 

Hudson  School  Round  Lake 

Lilly  Dale 

The  institutions  which  have  complete  treatment  for  sewage 
may  be  divided  as  follows: 

Sedimentation  and  contact  beds,  6 ;  irrigation,  with  or  without 
sedimentation,  5 ;  sedimentation  followed  by  filtration,  3 ;  sedi- 
mentation and  sprinkling  filters,  1. 

The  institutions  which  have  partial  treatment  may  be  divided 
as  follows: 

Sedimentation,  with  or  without  septic  action,  in  the  residue, 
8 ;  sedimentation  by  the  addition  of  chemicals,  ^. 

The  following  points  of  interest  may  be  noted: 

The  complete  treatment  of  municipal  sewage  is  comparatively 
recent,  since  among  the  sixteen  plants  which  are  noted,  the  oldest 
that  at  Brewster,  was  constnicted  in  1893,  that  plant,  however, 
not  representing  modern  ideas  of  treatment,  and  the  oldest  plant 
involving  modern  notions  was  that  of  Liberty,  bnilt  in  1900,  all 
the  others  having  been  built  since  that  time. 

The  plants  for  the  partial  treatment,  however,  are  much  older, 
those  involving  chemical  treatment  dating  back  to  about  1890. 

Examples  of  the  best  type  of  plant  for  ])artial  treatment  may 
be  found  at  Dolgeville,  Saugertios,  Bronxville  and  Skaneateles, 
while  examples  of  the  better  type  of  complete  treatment  may  be 
seen  at  Ballston  Spa,  Brockport,  Dansville  and  Penn  Yan.  The 
plant  at  the  Montefiore  Home,  with  its  sprinkling  filters  and  sup- 
plemental settling  basins,  is  representative  of  the  highest  and 
most  modem  ideas  in  the  art  of  sewage  disposal,  and  has  the 
distinction  of  being  the  first  complete  plant  of  this  type  which 
has  been  constructed  and  put  in  regular  service  in  America. 
The  plants  at  Lake  Placid  and  at  Saratoga,  w^hich  include  sand 
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filters,  are  types  of  disposal  plants  which  perhaps  will  give  the 
greatest  bacterial  efficiency  but,  unfortunately,  these  are  con- 
fined to  localities  where  sand  can  be  found  '*  in  situ." 

A  description  of  the  plants  will  now  be  given,  arranged  in 
alphabetical  order,  with  the  block  plans  and  photographs  accom- 
panying each  description: 

ALBION,  WESTERN  HOUSE  OF  REFUGE  FOR  WOMEN 

The  Western  House  of  Kefuge  for  Women,  with  its  sixty-two 
acres  of  farm  land  and  nineteen  acres  on  which  the  building 
stands,  is  located  at  Albion,  N.  Y.,  a  village  situated  in  the 
northern  and  western  part  of  the  State  and  about  nine  miles 
from  Lake  Ontario.     The  village  has  a  population  of  5,200. 

The  water  supply  for  Albion  and  for  the  House  of  Refuge  is 
furnished  by  a  private  company  and  is  obtained  largely  from 
twelve  artesian  wells,  each  having  a  depth  of  120  feet.  In  times 
of  dry  weather  this  supply  is  supplemented  by  water  taken  from 
Otter  creek,  three  miles  from  Albion.  The  water  from  Otter 
creek  is  led  by  pipe  to  a  filter  bed  of  sand  ten  to  twelve  feet  deep, 
100  feet  long,  50  f(»et  wide  and  about  250  feet  from  the  ar- 
tesian wells.  From  this  bed  it  is  supposed  to  filter  into  the  wells. 
The  water  from  the  woUs  is  collected  in  reservoirs  and  is  pumped 
to  the  Albion  Water  Company's  stand  pipe  from  which  point  it 
is  supplied  to  the  House  of  Refuge  by  gravity.  The  water  taken 
from  Otter  creek  has  a  disagreeable  taste  rendering  the  supply 
undesirable ;  that  taken  from  the  wells  is  good.  The  daily  supply 
to  the  House  of  Refuge  is  15,160  gallons  or  sixty-three  gallons 
per  head  per  day.  About  one-third  mile  of  pipe  conveys  the 
water  to  the  buildings  of  the  House  of  Refuge,  twelve  of  whose 
buildings  have  been  connected. 

The  sewer  system  and  disposal  plant  were  built  in  1898  and 
the  present  population  connected  witli  the  system  is  240,  about 
twenty-three  of  whom  are  officers  of  the  institution  The  sewage 
is  purified  at  present  bv  partial  aeration  and  filtraticm,  though 
when  the  plant  was  designed  purification  was  to  be  effected  by 
thorough  aeration  combined  with  filtration.  The  sewerage  system 
has  a  length  of  3,500  feet  and  receives  sewage  from  fourteen 
buildings.    These  buildings  are  used  either  as  dormitories,  school- 
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rooms  or  workrooms  and  furnish  a  domestic  sewage.     The  system 
is  not  underdrained. 

The  sewage  first  passes  through  a  screen  chamber  containing 
two  screens.  The  first  is  one  of  inclined  circular,  one-fourth  inch 
rods,  spaced  about  three-fourths  inch  to  one  inch;  the  second 
screen  is  of  woven  wire  with  about  three  meshes  to  the  inch,  both 
vertically  and  horizontally. 

From  this  screen  tank  the  sewage  flows  upon  the  surface  of 
the  strainer  beds,  there  being  three  of  these  beds,  four  and  one- 
half  feet  deep,  and  each  bed  being  made  up  of  two  compartments 
separated  by  a  wall  having  about  eight  openings,  the  size  of  a 
brick,  at  the  bottom.  The  sewage  flows  downward  through  the 
first  compartment  of  the  bed  and  upward  through  the  second  com- 
partment of  the  bed.  In  the  first  compartment  a  large  uniform 
sized  coke  is  used,  the  coke  being  of  the  size  of  furnace  coal  and 
having  a  depth  of  three  feet.  The  second  compartment  contains 
a  coke  of  about  the  size  of  pea  coal  and  of  the  same  depth  as  the 
coke  in  the  first  compartment. 

From  the  strainer  beds  the  sewage  flows  over  a  weir  into  an 
open  four  inch  channel  built  in  the  top  of  the  concrete  covered 
division  wall  l>etween  the  aerating  bods,  two  in  number,  and  the 
strainer  beds.  From  this  open  channel  the  sewage  flows  the 
length  of  the  aerating  beds  through  one  of  the  two  perforated 
copper  gutters  hung  along  one  side  of  the  bed,  by  means  of 
which  it  is  distributed  over  the  surface  of  the  aerating  Wds. 
After  filtering  through  the  aerating  beds  th<»  sewage  collects  in 
the  outlet  chamber  through  whieh  it  discharges  in  a  steady  stream 
to  the  discharge  pipe.  After  flowing  through  720  feet  of  this 
pipe  the  sewage  empties  into  a  small  imnamed  stream  just  before 
it  passes  under  the  Erie  canal. 

The  aerating  beds  arc  filled  with  coke,  gravel  and  sand,  and 
in  order  given,  from  the  bottom  of  the  beds  upward.  The  coke 
is  four  and  one-half  feet  deep,  the  gravel  three  inches  and  the 
sand  four  inches  deep. 

As  originally  designed,  air  was  to  be  forced  through  the 
strainer  and  aerating  beds  to  assist  in  the  oxidation  of  the 
organic  matter  in  the  sewage,  but  for  more  than  a  year  past  no 
air  has  been  pumped  into  the  beds. 
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The  strainer  beds  are  small  and  in  three  weeks'  time  have  a 
depth  of  three  inches  of  sediment  on  their  surface,  resembling 
fine  aslics  in  appearance.  Usually,  these  beds  are  cleaned  once 
in  tliree  months  but  often  it  is  longer.  If  the  air  pump  were 
used  daily,  and  if  the  straining  beds  were  cleaned  once  every  two 
weeks  objection  to  the  plant  would  probably  cease,  or  at  least 
decrease.  On  July  11,  1907,  there  was  a  decidedly  unpleasant 
odor  in  the  vicinity  of  the  beds.  The  enlarging  of  the  perfora- 
tions in  the  copper  gutters  would,  probably,  result  in  a  more 
thorough  distribution  of  the  sewage  over  the  aerating  beds. 

At  the  outlet  end  of  the  sewer  the  invert  of  the  outlet  pipe  is 
three  and  eight-tenths  feet  above  the  bottom  of  the  culvert  leading 
the  small  stream  under  the  canal.  Except  in  times  of  very  hard 
rains  this  would  leave  the  outlet  pipe  free  from  back  water. 

To  maintain  the  plant  as  at  present  operated  the  services  of 
the  caretaker  are  required  on  an  average  of  two  hours  each  day. 
To  replace  the  coke  taken  from  the  beds  in  cleaning  ten  tons  are 
required  annually. 

Annual  cost  of  operation. 

Services  of  caretaker  at  $7  per  month $84  00 

Ten  tons  of  coke  at  $5  per  ton 50  00 

Totnl  annual  ci»j^t $134  00 


ALFRED 

About  ten  miles  south  and  west  of  Ilornell  and  in  the  village 
of  Alfn  (1  is  located  Alf retl  T'niversity.  The  village  is  not  situ- 
ated near  any  large  body  of  water,  its  drainage  flowing  through 
small  >treanis,  through  Caiiacadea  creek  and  Cauisteo  river  into 
("'iH-mung  river.  The  population  of  the  village  is  about  050,  and 
the  average  attendance*  at  the  T'niversity  is  300. 

The  water  supply  is  obtained  from  springs  and  froni  two  wells 
and  flows  by  gravity  to  a  storage  reservoir.  From  this  i*eser\'oir 
it^  is  distributed  to  the  town  through  four  and  one-half  miles  of 
pi])e  ranging  from  two  inches  to  eight  inches  in  diameter.  The 
University  has  on  the  campus  a  well  drilled  to  a  depth  <\i  1^^ 
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feet  in  which  the  water  rises  to  within  thirty-five  feet  from  the 
top.  For  a  time  the  water  was  pumped  from  this  well  with  elec- 
trical power,  but  at  present  a  100-barrel  storage  reservoir  has 
been  built  at  a  lower  point  on  the  campus  and  the  water  carried 
U  it  from  the  well  by  means  of  a  siphon.  At  the  close  of  the  day 
there  is  usually  little  more  than  three  feet  of  water  in  the  reser- 
voir but  before  morning  it  is  filled  again. 

The  sewage  of  both  the  University  and  the  village  is  collected, 
where  privies  are  not  used,  in  cesspools.  There  are  seven  of  these 
pools  owned  by  the  University  and  about  three  by  the  people  of 
the  village.  The  pools  are  so  constructed  that  they  have  two 
chambers  separated  by  a  porous  wall.  The  sewage  enters  one 
chamber  and  the  liquid  portion  percolates  into  the  second  chamber 
from  which  it  discharges  upon  the  soil.  As  constructed  these 
pools  cost  in  the  neighborhood  of  $100  apiece. 

BALLSTON  SPA 

Ballston  Spa  is  a  village  of  about  6,000  people  situated  on  the 
Kayadcrosseras  creek  about  four  miles  from  Saratoga  lake.  The 
domestic  sewage  for  purposes  of  the  design  was  estimated  at  500,- 
000  gallons,  in  addition  to  which  400,000  gallons  of  tannery 
wastes  entered  the  sewers,  possible  filtration  bringing  the  total 
estimated  daily  flow  of  sewage  up  to  1,000,000  gallons  per  day. 
The  plant  is  of  particular  interest  from  the  fact  that  nearly  one- 
half  of  the  daily  flow  is  of  factory  waste  of  a  kind  usually  con- 
sidered difficult  to  handle.  The  sewage  is  delivered  from  the 
village  to  a  receiving  tank  on  the  outxskirts,  the  capacity  of  the 
tank  being  one-quarter  of  the  day's  flow.  It  is  70  feet  in  diam- 
eter, 9  feet  deep  and  divided  into  two  equal  compartments  by  a 
concrete  wall  extending  from  floor  to  roof.  In  this  way  either 
one  or  both  compartments  may  be  used  at  will.  The  suction  pump 
is  built  on  the  side  of  the  circular  well  and  is  12  by  24  feet  and 
8  feet  deep.  A  single-action  plunger  pump  forces  the  sewage 
from  this  well  to  the  settling  tanks,  which  are  2,700  feet  away 
and  on  the  top  of  a  hill  about  ten  feet  higher.  The  settling  tanks 
are  three  in  number,  so  arranged  that  they  may  be  operated  singly, 
in  sets  of  two,  or  all  at  the  same  time.  Each  tank  is  111  feet  long, 
35  feet  wide  and  averages  7V1>  feet  deep,  containing  218,000  gal- 
lons.   Tho  pump  well,  holding  sewage  about  three  hours,  delivers 
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the  sewage  to  these  tauks  already  partially  septicized,  and  with 
only  one  of  the  tanks  in  action  an  eight-hour  period  is  obtained, 
and  with  the  three  tanks  in  operation  a  detention  period  of  not 
far  from  twenty-four  hours  can  be  counted  on.  The  force  main 
enters  a  concrete  manhole  at  the  tanks  and  from  there  is  led  by 
a  twelve-inch  pipe  into  the  tanks,  two  openings  being  provided 
for  each  tank.  Xo  baffle  walls  are  provided  at  the  inlet  end,  but 
a  movable  baffle  wall  operated  by  screw^s  is  provided  about  four 
ftet  from  the  outlet  end.  Jiach  tank  is  provided  with  a  twelve- 
inch  sludge  valve  and  sludge  pipe  connection,  opening  out  onto 
sludge  tanks  behind  the  tank.  The  outlet  weir  is  of  stone,  eigh- 
teen inches  wide  and  two  inches  thick,  built  into  the  end  concrete 
wall  with  a  slope  of  one  inch  outward.  Just  behind  this  outlet 
weir  and  following  the  outlet  channel,  which  is  two  feet  wide  and 
two  feet  deep,  is  a  deposit  of  coke  breeze  filter.  This  coke  bed 
is  intended  to  arrest  the  progress  of  particles  in  suspension  which 
pass  out  from  the  settling  tanks,  and  to  that  extent  protect  the 
contact  beds  from  clogging.  It  is  also  state  d  that  this  coke  bed 
will  act  as  an  aerator  and  start  the  oxidation  of  the  effluent. 

From  the  settling  tanks  the  sewage  passes  to  the  contact  beds, 
of  which  there  are  four  primary  and  four  secondary-.  The  effluent 
from  the  tanks  flows  dinjctly  t^)  the  gate  chamber  of  the  contact 
beds  through  a  twelve-inch  vitrified  pii)e  sewer.  The  gate  chamber 
is  four  feet  square  and  has  four  bronze  mounted  valve  gates  which 
control  the  flow  of  sewage  to  the  four  primary  contact  beds.  These 
beds  are  each  120  feet  long,  DO  feet  wide  and  G  feet  deep.  The 
contact  material  is  broke  n  Held  stone  of  a  hard  and  crvstalline 
character  like  granite*  and  very  uniform.  The  depth  of  this  mate- 
rial is  five  and  one-half  feet.  The  under-drainage  of  the  beds  is 
secured  bv  a  sc  ries  of  nine  lines  of  five-inch  horse  shoe  tile  under- 
drains  laid  on  the  concre»te  fle)or  anel  raeliating  toward  the  center, 
at  which  is  the  gatehou.«e.  The  gate's  of  the  valv4s,  which  con- 
trol the  emptying  of  the  primary  heels  as  well  as  the'  emptying 
and  filling  of  the  secondary  beds,  operate  by  hand.  There  is  a 
float  gauge?  with  an  indicator  in  the  irate  houx*  which  >hows  the 
level  of  the  sewage  in  the*  bed.  A  twelve-inch  gate  valve  opens 
and  sliuts  to  control  the  flow  from  the  beds.    It  is  estimated  that 
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each  bed  will  hold  130,000  gallons  of  sewage  independent  of  th^ 
contact  material. 

The  ilhistiation*  are  given  through  the  courtesy  of  the  secre- 
tary of  the  American  Society  of  Civil  Engineers  and  show  the 
pump  well  and  the  settling  tanks  in  process  of  construction  ami 
also  two  views  of  the  contact  beds,  one  with  the  secondan'  \)e<U 
empty  and  one  with  the  beds  partly  filled. 


BATAVIA 

Isew  York  Stale  School  for  the  Blind 

Located  in  the  village  of  Batavia  is  the  New  York  State  School 
for  the  lilind.  The  school  is  situated  on  an  eminence  just  outsidt 
of  the  village  and  during  the  school  year  has  an  average  attenJ- 
ance  of  200.  Of  this  number  about  150  are  pupils.  The  drain- 
age of  the  village  and  of  the  school  flows  through  TonawanJa 
creek  and  Tonawanda  river  into  the  Niagara  river. 

The  water  used  in  the  school  is  supplied  by  the  village  of  Ba- 
tavia and. approximately  20,000  to  30,000  gallons  are  furnisbe'l 
daily,  in  the*  neighborhood  of  two  miles  of  water  piping  is  re- 
(piind  to  distribute  and  carry  this  water  to  the  five  buildings, 
which  have  been  connected. 

Th(*  sewerage  system  was  built  in  1890  and  contains  about  one 
mih*  of  sewer  ])i])e.  A  building  has  been  erected  over  the  cham- 
bers, which  have  been  arranged  for  treating  the  sewage  chemi- 
cally. P^ive  of  the  ten  buildings  of  the  school  have  been  connected 
to  the  system  and  furnish  only  a  domestic  sewage.  The  sewer 
system  is  not  underdrained  and  the  plant  cares  for  the  sewage  of 
the  entire  attendance. 

At  th(»  ])r(sent  time  the  sewage  enters  the  disposal  house  and 
aft(T  flowing  through  forty  feet  of  six-inch  channel  and  making 
fiv(»  ninety-degnc  turns  it  falls  over  the  lip  of  an  eighteen-inch 
weir  into  a  receiving  or  grit  chamber  that  is  eight  feet  long,  six 
feet  wide  and  about  fourteen  feet  deep.  Across  the  middle  of 
this  ehamln^r  is  placed  a  wooden  gate  which  extends  some  six 
ineh(s  above  the  surfaee  of  the  sewage,  which  reaches  to  within 
three  feet  of  the  bottom  of  the  chamber  and  which  serves  to  re- 
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tuiii  the  floating  matter  and  to  induee  sedimentation.  From  this 
grit  chamber  the  sewage  flows  over  a  second  eighteen-inch  weir 
into  a  settling  chamber  seventeen  feet  long  and  six  feet  wide, 
after  which  it  passes  over  a  third  eighteen-inch  weir  and  falls 
three  inches  into  an  open  channel  six  feet  long,  which  carries  the 
effluent  to  the  discharging  pipe.  The  chambers  are  built  in  dupli- 
cate 550  that  one  set  of  chambc»rs  may  1x3  thrown  in  or  out  of 'use 
at  any  time.  The  discharging  pipe  is  laid  in  the  wall  separating 
the  two  sets  of  chamibers  directly  beneath  the  open  channel 
through  which  the  sewage  flows  ujwn  first  entering  the  disposal 
house. 

From  the  disposal  house  the  sewage  flows  through  about  three- 
quarters  of  a  mile  of  eight-inch  to  ten-inch  pipe  into  Tonawanda 
creek.  The  outlet  end  of  this  discharging  pipe  empties  into  an 
uncovered  masonry  manhole.  The  channel  leading  from  this  man- 
hole is  partly  closed  and  the  falling  of  rock  and  soil  tends  con- 
stantly to  close  the  channel  as  well  as  to  fill  the  uncovered 
manhole.  At  one  time  last  vear  material  collected  to  such  an 
extent  that  the  outlet  i)i]>e  was  closed  completely. 

Samples  of  the  effluent  taken  from  a  manhole  about  midway  be- 
twe(n  the  receiving  and  the  outlet  ends  of  the  discharging  pipe 
showed  jnitrescibility  in  sixtein  hours.  The  eflluent  was  clear  but 
had  an  unj)leasant  od(»r. 

Originally  the  purificaticni  was  brought  about  by  introducing 
into  the  sewage  a  solution  of  alum.  This  solution  was  mixed  in  a 
barrel  and  allowed  to  feed  from  a  tap  into  the  sewage  as  it  entered 
the  purification  chamber.  The  tilling  of  this  tap  by  the  alum  has 
caused  its  use  to  be  diseonti lined  and  for  tline  years  the  sewage 
has  received  no  chemical  treatment  whatever. 

The  concrete  lining  of  one  set  of  chambers  is  scaling  so  badly 
that  the  use  of  this  set  <»f  chambers  has  Imm'U  discemtinued,  and 
the  sewage  now  runs  eonstantly  tlirou*rh  one  set  of  chambers  with- 
out, a?^  before  stated,  nceivin^  any  (diemical  treatment. 

About  one  hour  is  rcepiired  in  washing  the*  ehaml»ers,  which  is 
<b»ne  every  twt)  \v(»i'ks.  At  each  eleaning  the*  solid  matter  is  from 
two  and  one-half  to  three  feet  deep  and  about  three  loads  of  solid 
matter  are  washed  upon  the  sludge  area,  distant  from  the  disposal 
house  and  back  of  it  about  300  fwt.    It  is  carted  away  from  here 
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three  or  four  times  a  year  and  used  as  fertilizer.  When  the  sul- 
phate of  alumina  was  used  it  was  used  at  the  rate  of  ninety-two 
pounds  per  month,  or  three  pounds  per  day,  and  was  bought  at 
the  rate  of  $1.90  per  100  pounds. 

The  illustration  shows  the  building,  which  covers  the  whole 
plant. 


BATH 

New  York  State  Soldiers  and  Sailors'  Hoirm 

The  New  York  State  Soldiers  and  Sailors  Home  is  situated 
about  one  and  one-half  miles  north  of  the  village  of  Bath,  and 
lies  in  the  Chemung  valley,  about  eight  miles  southwest  of  the 
southern  extremitv  of  Keuka  lake.  The  attendance  at  the  Home 
ranges  from  1,800  to  2,200,  with  a  yearly  increase  of  about  fifty, 
the  maximum  attendance  being  attained  Febniary  1st,  and  thr 
minimum  about  June  1st. 

The  water  supply  is  obtained  from  two  105  feet  artesian  well? 
in  the  valley,  and  from  springs  on  the  hillside  above  the  com- 
manding officer's  residence.  About  200,000  gallons  of  water  are 
used  daily,  or  an  average  of  about  100  gallons  per  head  per  day. 
Of  this  amount  two-thirds  is  obtained  from  the  wells  and  the 
remainder  is  obtained  from  the  springs.  In  times  of  heavy 
rains,  though  the  receiving  area  of  the  springs  is  kept  well 
cleaned,  the  spring  w^ater  has  an  unpleasant  taste  and  it  is  in- 
tended soon  to  sink  a  third  well  in  the  vallev.     The  two  wells 

«• 

have  been  used  continually  for  fifteen  years  and  the  flow  from 
them  has  at  all  times  been  good. 

The  sewage  system  was  built  in  1889  and  has  been  used  con- 
stantly since  that  time  receiving  the  sewage  from  all  of  the  in- 
mates of  the  Home.  The  sewage  is  purified  chemically,  fifteen 
bags  of  lime  and  1,000  pounds  of  sulphuric  acid  being  u^ed  each 
month,  or  one-half  bag  of  lime  and  thirty-three  pounds  of  acid 
daily,  to  effect  the  purification.  Thirty-five  buildings,  either 
barracks  or  workshops  of  the  Home,  have  been  connected  to  the 
system.  A  barn,  hon>;iiior  twelve  to  fourteen  horses,  is  also  con- 
nected with  the  sy<t(Mu  but  tlio  excreta  ij2  removed  from  the  bam 
every  day  or  every  otlier  day.  The  sewage  from  the  commanding 
officer's   residence   and    from   the   six   homes    of  civilian   oflScers 
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empties  into  cesspools.  The  entire  sewage  system  is  under- 
drained  and  a  separate  storm  system  is  used.  It  comprises  one 
and  five-tenth  mile-?  of  pipe  and  the  chemical  precipitation  tank 
which  treats  about  150,000  gallons  of  sewage,  or  seventy  gallons 
per  head  per  day.  ^  * 

The  sewage,  which  is  domestic,  enters  the  receiving  tank 
through  an  eight-inch  pipe,  and  flows  over  a  cast  iron  grating 
about  three  and  one-half  feet  from  the  bottom  of  the  tank. 
Tliis  grating  has  half-inch  square  openings  between  flat  one-inch 
by  one-quarter  inch  bars.  There  are  two  of  these  receiving  tanks 
20  feet  by  24  feet  by  9  feet,  the  sewage  flowing  into  them  alter- 
nately for  twenty-fonr  hours.  The  line  is  placed  on  the  grating  at 
the  outlet  of  the  supply  pipe  before  sewage  enters  the  tank,  being 
washed  into  the  tank  by  the  sewage  as  it  enters.  The  sewage  ac- 
cumulates in  the  receiving  tank  until  a  depth  of  about  three  and 
one-half  feet  is  reached  when  it  overflows  to  a  secondary  settling 
tank  15  feet  by  50  feet  by  7  feet.  In  flowing  from  the  supply  tank 
to  the  secondary  settling  tank  the  sewage  passes  through  two  grat- 
ings, the  first  being  made  of  vertical  wrought  iron  bars  three- 
eighths  of  an  inch  in  diameter  and  spaced  one  inch  on  centers,  and 
the  second  being  made  of  three-sixteenths  of  an  inch  material, 
woven  so  as  to  have  a  half-inch  mesh  both  vertically  and  horizon- 
tally. Coarse  floating  material  is  prevented  from  passing  the  first 
screen  by  a  sheet-metal  apron  hung  at  the  elevation  of  the  surface 
of  the  sewage.'  From  "the  secondary  settling  tank,  which  is  con- 
nected with  the  receiving  tank  by  a  valve,  the  sewag(»  flows  to  a  dis- 
tributing tank.  Originally  the  sewage  accumulated  to  a  depth  of 
nearly  three  feet  in  the  distributing  tank  before  siphoning  into  the 
discharge  pipe,  but  at  the  present  time  the  walls  of  the  distributing 
tank  are  in  such  poor  condition  that  the  sewage  is  allowed  to  pass 
directly  through  to  the  discharge  pipe.  The  discharge  pipe  is 
about  one-fifth  of  a  mile  long  and  empties  into  the  Chemung  river. 
After  the  sewage  has  been  flowing  into  one  of  the  receinng  tanks 
for  twenty-four  hours  the  flow  is  diverted  to  the  other  and  the  sul- 
phuric acid  is  then  added  to  the  highly  charged  sewage  in  the 
receiving  chamber.  After  thorough  stirring,  and  after  standing 
for  one  hour,  the  sewage  and  accumulated  sediment  is  pumped 
by  a  centrifugal  suction  pump  a  distance  of  150  feet  upon  a 
sludge  bed.     The  valve  connecting  the  receiving  and  seiaQftAvrj 
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settling  tanks  is  opened  and  the  weaker  liquid  of  the  seconclary 
settling  tank  assists  materially  in  diluting  the  sediment  of  the 
receiving  tank  to  such  a  condition  that  it  may  be  pumped.  From 
the  sludge  beds  the  liquid  matter  filters  into  a  small  catch-basin 
and  is  carried  about  seven tvyfive  feet  by  a  six-inch  pipe  to  the 
distributing  tank  where  it  mingles  with  the  effluent  from  the 
secondary  settling  chambers. 

There  are  two  sludge  beds,  irregular  in  outline,  and  having  a 
combined  area  of  about  one-tenth  of  an  acre.  They  are  earth 
basins  surrounded  by  a  ditch  into  which  the  liquid  part  of  tht 
sewage  filters,  and  by  which  it  is  carried  to  the  catchbasin.  The 
solid  matter  is  allowed  to  accumulate  in  each  bed  for  six  months 
and  is  then  removed  and  used  as  fertilizer.  About  eighty-fivr 
tons  of  solid  matter  are  removed  at  each  cleaning. 

The  sewage,  as  it  enters  the  receiving  chamber,  is  nearly  color- 
less, is  very  weak  and  has  but  a  slight  odor.  When  it  enters  the 
distributing  chamber  it  is  clear  and  without  sediment  or  odor. 
Two  samples  of  the  effluent  taken  at  the  distributing  chamber, 
however,  showed  signs  of  putrescibility  in  twenty-seven  hour>. 
This  test,  however,  is  a  severe  a  one  as  could  be  made,  as  the 
samples  were  taken  in  the  middle  of  the  afternoon  when  the  re- 
ceiving and  secoudarv  settling  tanks  were  filled  and  when  the 
liquid  porticm  of  the  sewage  was  flowing  directly  through  the 
plant  into  the  discharge  pipe. 

The  1)1  ant  is  cared  for  bv  tw^o  inmates  of  the  home  who  usuallv 
spend  each  morning  at  the  plant.  The  cost  of  maintenance  for 
two  vears  is  cjiven  below: 

Porlod.  Chomicals.  Repairs.  Wa^eB.  Total*. 

Ot.-Dec,  VM):i   ....  $78  00   $45  00  $123  00 

Jan.-March,  VMU   ..  78  00   45  00  123  00 

Apr.-Jnno,  11)04  ...  78  00   45  00  123  00 

July-Sept.,  1004  ...  78  00  $7  75  45  00  130  75 

Total  co.^t   $499  75 

Deduct  for  lOO  tons  fertilizer 160  00 

Net  co4 $339  75 
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IN'rlod.                    Chemicals.          Repairs.            Waxes.  Totals. 

Last   (jnartor.    1905..     $73  00        $-1:5  00  $118  50 

First  cinarter,    1906..        73  50        45  00  118  50 

Second  (piarter,  1900.       59  CO        45  00  104  60 

Third  qiiurter,  1906.        59  60       $59  80         45  00  164  40 

Total  cost $506  00 

I  )(Mliict  for  180  tons  fertilizer 180  00 

Xet  cost $326  00 


The  illustration  shows  the  bnildiii«;  over  the  screens  and  receiv- 
ing tanks  and  also  the  slud^,  beds  in  the  foreground. 


BEDFORD 

^loiitefiorr  Sanitanum^ 

A  sewapre  disposal  ])laiit  has  rec(*ntly  been  coiu])leted  at  Bed- 
ford Station,  X.  Y.,  to  purify  the  sewapn*  of  the  Montefiore 
(\»unty  Sanitarium,  which  contains  some  special  features  of  inter- 
est. This  institution  has  in  general  about  200  inmatc»s  and  the 
daily  water  consumption  is  about  •20,000  o:an()ns.  The  disposal 
plant  is  desi<»:ned  to  handle  a  sewajje  flmv  of  .S0,000  gallons  per 
day,  which  provides  for  an  iucn^ase  to  300  inmates.  The  now 
works,  which  rejdace  an  old  and  inadcHjuate  disposal  plant,  com- 
prise a  two-<»om])artment  covered  septic  tank  with  two  dosin":  cham- 
l)er8,  three  covered  sprinklinp:  filters  in  which  the  filtering:  material 
i?  broken  trap  rock,  a  settling  basin  and  a  series  of  ficdd  trenches. 
The  arranp^ement  of  tli(»  plant,  with  the  excerption  of  the  trenches, 
is  sliown  on  an  accompanying:  drawin*?. 

The  sewage  is  led  by  gravity  from  the  buildings  through  an 
c  ight-inch  vitrified  pi|>e  to  the  sey)ti(»  tank  in  which  the  water 
-■"^  '  "    '  » 

1  Description  abstracted  from  Eno^fi^ering  Record, 
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level  is  at  elevation  412.  The  tank  is  built  of  concrete  and  is 
eighteen  feet  three  inches  by  nineteen  feet  in  plan  outside.  It  is 
divided  into  two  equal  compartments  by  a  vertical  longitudinal 
wall  J  each  compartment  is  seven  feet  six  inches  wide,  nine  lee; 
deep  below  the  water  level  and  seventeen  feet  long  inside,  but  this 
space  also  includes  in  each  compartment  a  siphon  chamber,  as 
shown  in  the  accompanying  illustrations.     . 

The  main  outfall  sewer  is  divided  outside  the  septic  tank  and 
an  eight-inch  branch  leads  to  each  tank  compartment  with  a  gate 
and  gate  box  just  outside  the  wall.  The  point  of  discharge  mto 
each  compartment  is  near  the  outer  side  and  about  at  mid-deptk 
Each  compartment  is  subdivided  into  three  longitudinal  divi- 
sions by  seven-eighth-inch  hemlock  baffles,  which  cause  the  sewage 
to  travel  in  each  compartment  approximately  three  times  the 
length  of  the  tank.  The  combined  capacity  of  the  two  compart- 
ments is  about  15,000  gallons,  or  twelve  hours'  flow  when  the 
plant  is  operating  at  its  nominal  full  capacity,  rate.  The  outside 
walls  of  the  tank  have  a  uniform  thickness  of  twelve  inches,  and 
are  reinforced  near  both  faces  with  three-fourth-inch  square  ban 
placed  horizontally  six  to  twelve  inches  center  to  center.  The 
longitudinal  partition  wall  is  fifteen  inches  thick  and  is  similarlj 
reinforced  near  each  face.  The  tank  floor  is  six  inches  thick 
and  is  without  reinforcement. 

The  end  wall  of  each  siphon  chamber  forms  a  weir  over  which 
the  sewage  flows  till  the  level  of  the  sewage  in  the  chamber  reaches 
a  predetermined  elevation,  when  the  chamber  is  emptied  by  a 
six-inch  Miller  automatic  siphon.  Scum  boards  of  three-fourth- 
inch  thickness  extending  completely  across  the  inlet  end  of  the 
outlet  compartment  of  the  septic  tanks  were  installed  to  prevent 
the  escape  of  floating  solid  matter  into  the  siphon  chamber.  The 
capacity  of  these  dosing  chambers  is  such  that  under  ordinary 
operating  conditions  their  contents  will  be  discharged  onto  the 
sprinkling  filters  at  inter\^als  varying  from  ten  to  twenty  minutes. 
The  floor  of  each  septic  tank  compartment  slopes  toward  a  small 
sludge  sump  at  the  outlet  end.  These  sumps  are  connected  to  an 
eight-inch  drain  leading  to  a  ten  by  thirty-foot  sludge  bed  just 
beyond  the  sprinkling  filters. 

After  the  plant  had  been  put  in  operation,  careful  watch  was 
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kept  on  its  operation  and  it  was  found  that  the  siphons  were 
working  only  indiflFcrently  well,  showing  a  decided  tendency  to 
dribble  at  the  end  of  the  discharge  period.  Changes  were  ao 
cordingly  made  which  have  resulted  in  positive  action  satisfactory 
in  all  ways. 

The  first  change  was  the  installation  of  float  gates  in  the 
siphon  chambers  to  render  the  operation  of  the  siphons  positive 
in  their  action.  The  quantity  of  sewage  required  to  fill  the 
chamber  up  to  the  level  of  the  float  is  comparatively  small  and 
it  is,  therefore,  not  long  before  the  float  begins  to  rise,  thus  lifting 
the  gate  and  permitting  the  stored  sewage  to  pour  rapidly  into 
the  chamber  and  start  the  siphon.  As  the  sewage  is  discharged 
onto  the  filters  the  level  in  the  chamber  accordingly  drops,  the 
float  thereby  shutting  off  the  further  feeding  of  the  siphon  cham- 
ber and  insuring  a  positive  break  in  the  siphonic  action. 

The  second  change  was  made  to  decrease  the  capacity  of  the 
siphon  chambers,  and  cause  a  more  frequent  discharge  of  the 
siphons. 

The  discharge  pipes  of  the  two  siphons  are  connected  just 
beyond  the  end  wall  of  the  septic  tank  to  a  six-inch  header  pipe 
from  which  a  four-inch  wrought  iron  distributing  pipe  leads  to 
each  of  the  three  filters  as  shown  on  the  drawings,  suitable  gate 
valves  being  provided  for  regulating  or  cutting  off  the  flow  in 
the  various  pipes.  The  three  filter  tanks  are  contiguous  and  are 
symetrically  arranged  as  regards  the  longitudinal  axis  of  the  sep- 
tic tank  with  their  centers  on  a  line  peri)endicidar  to  this  axis. 
The  septic  tank  and  filters  are  all  inclosed  under  a  light  frame 
structure  with  shingle  roof,  the  main  part  of  the  building  over 
the  filters  having  a  monitor  and  with  adjustable  shutters  for 
ventilation. 

Each  filter  is  a  cylindrical  concrete  tank  nineteen  feet  six 
inches  in  diameter  and  about  six  feet  three  inches  deep,  measured 
from  the  top  of  the  filtering  material  at  elevation  400. 5  to  the  floor 
of  the  tank.  The  filtering  material  is  crushed  stone  ranging  in 
size  from  one  inch  to  two  and  one-half  inches.  The  distribution 
cf  sewage  over  each  filter  is  effected  by  a  sprinkler  nozzle  placed 
just  above  the  top  of  the  filtering  material  at  the  center  of  the 
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tank.  These  nozzles  are  of  the  type  used  at  tlie  Columbus,  Ohio, 
sewage  disposal  plant. 

A  twelve-inc'li  effluent  pipe  leads  froni  the  outlet  end  of  the 
main  underdrain  of  eaeh  filter  to  a  connection  with  a  twelve-inch 
header  pipe  just  outside  the  building,  from  which  in  turn  a 
twelve-ineh  pipe  carries  the  effluent  to  the  settling  basin.  This 
basin  is  twelve  feet  square  on  the  bottom  and  all  its  sides  slope 
outward  at  an  angle  of  about  forty-tive  degrees.  The  depth  of 
water  in  the  basin  is  about  two  and  one-half  feet,  and  its  capacitv 
is  about  (500  cubic  feet.  It  is  intended  to  collect  any  solid  pt^ 
tich's  that  may  be  in  the  liltcr  effluent  and  is  provided  with  an 
eight-inch  vitrified  drain  through  which  such  particles  may  be 
removed  to  the  sludge  bed.  A  concrete*  weir  wall  extends  clear 
across  the  outlet  end  of  the  basin  an<l  over  this  the*  effluent  flows  tr 
an  eight-inch  vitritie<l  drain  leailing  tn  the  trenches.  A  six-iiicl! 
bypass  pijK*  is  provided  so  that  the  settling  basin  can  be  cut  out 
when  cleaning  or  n^pairs  are  necessary. 

The  open  trenches  occupy  a  sidehill  area  of  about  300  x  5(K» 
feet,  the  longer  dimension  being  measured  along  the  sidehill.  TIm' 
hlo])e  of  the  hill  is  fairly  uniform,  tlie  fall  being  in  general  al)0iit 
five  feet  in  forty  feet.  There  an*  about  ten  ])ara11el  ditches,  the 
'inj)  one  being  nearly  ccuncident  with  the  contour  .395  and  the 
bottom  one  being  just  above  contour  S{)i>.  The  trendies  are  about 
eighteen  inch<'«?  <leep  and  al>out  one  foot  wide  on  the  bottoui  with 
flaring  sidi  s.  IJrlow  the  lowot  trench  is  a  catch-<lrain  trtiii'k 
with  its  top  al)oiit  at  elevation  *jr»().  Thi><  treiidi  is  three  feet  deep 
with  flaring  siilcN,  and  is  tilled  with  crushed  stcme  or  gravel. 
Its  l)on«)m  an«l  downhill  <i(Ie  an»  lineil  with  a  three-inch  slab  of 
(•oncrel(\  and  along  \ho  boit«nn  of  the  trench  on  the  concrete  i; 
liii'l  a  six-ineii  vitritie<l  ])i]ie  drain  with  open  joints,  having  a  fall 
of  one  foot  in  10()  feet.  An  open  gutter  extends  along  the  top  of 
the  slope  above  th(»  trencher  to  carry  off  surface  water  which 
woubl  otherwise  run  ilown   into  the  trenches. 

The  plant  was  ilesigned  by  Messrs.  Ilering  tV  F'uller,  Consult- 
ing Kngini  ers,  of  New  York. 
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BREWSTER 

J^rcwster  is  located  near  the  extreme  eastern  end  of  the  State  at 
ilie  foot  of  hills  about  800  feet  high.  The  population  is  about 
1,300. 

The  water  supply  is  obtained  largely  from  the  property  of  a 
^Ir.  Yates,  situated  on  the  hillside,  the  remainder  coming  from 
wells  in  the  lowlands  owned  by  private  individuals.  Recently 
the  village  purchased  the  system  of  ^Lr.  Yates  for  $15,000  and  it 
has  voted  an  additional  $50,000  to  be  spent  on  the  system  in  en- 
larging the  storage  reservoir  and  in  laying  new  and  larger  pipes 
to  replace  those  which  have  been  in  use  for  nearly  forty  years. 
At  present  a  two-inch  pipe  leads  th(»  water  from  the  rt^servoir  to 
the  village,  where  it  is  distributed  through  about  six  miles  of 
pijK*.  In  the  improved  plant  eight-inch,  six-inch  and  four-inch 
pijK?  is  to  be  laid.  AVhen  couipkted  the  i-eservoir  will  impound 
eUDUgh  so  that  the  village  will  be  supplied  for  nim*  months  of 
the  yiar  indeix^ndently  of  any  other  supply.  The  present  reser- 
voir is  thirty  feet  in  diameter,  twenty-five  feet  deep  and  supplies 
waU^r  to  a  population  of  450.  A  well  owned  l)y  ifr.  Avery  fur- 
nishes water  to  about  100  people  for  the  entire  year.  Sixty-five 
connections  have  lu^en  made  to  the  svsteni,  but  no  misters  are  in 
use,  and  the  daily  consumption,  whieli  is  estiuiated  at  50,000  gal- 
lons or  alx)ut  111  gallons  per  head  ]H'r  day,  is  not  definitely  known. 
This  water  is  sup])Iied  at  a  head  varying  from  -10  fcH't  to  100  feet. 

The  sewerage  system  an<l  purification  plant  were  installed  in 
1S93,  the  purification  jdant  being  built  by  th(»  Wolff  Disinfecting 
Company  and  thorougldy  tested  by  them  Infon*  ])eing  tunied  over 
to  the  authoriti(\s  of  New  York  city.  Tin*  system  of  pipes  col- 
lecting the  sewage  has  a  length  of  about  six  miles,  to  which 
seventy-five  connections  have  been  mad(%  and  through  these  con- 
nections the  sewage  of  500  peojde  is  carried  to  the  purification 
plant.  During  treatment  the  sewage  passes  through  three  cham- 
Tkts  and,  roughly,  250  feet  of  pipe  into  an  open  channel,  from 
wliich  it  passes,  at  right  angles,  throngli  inverted  horseshoe  tile 
into  the  surrounding  soil  into  what  is  termed  the  "Eleetrozone 
Ficdd."  There  are  no  flush  tanks  in  the  system,  grades  n-ndering 
these  unnecessary, 
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As  the  sewage  enters  the  chamber,  in  which  it  is  mixed  with 
the  disinfectant,  it  is  somewhat  stronger  than  the  average  sewagi-. 
as  it  receives  but  little  ground  water  and  is  flushed  only  bj  water 
entering  the  bowls  and  toilets.  As  the  sewage  leaves  the  open 
channel  extending  along  the  360  feet  of  length  of  the  ^^  Electrozone 
Field  "  it  is  markedly  turbid,  having  a  dirty  white  color  and  ci'ii- 
taining  considerable  sedimentary  matter.  Two  samples  of  tht 
effluent  taken  from  this  open  channel  showed  putrescibility  in 
fifteen  hours.    Approximately  17,000  gallons  are  treated  daily. 

The  treatment  for  purification  at  this  plant  is  quite  diiTertiii 
from  that  at  any  other  plant  in  the  State.  To  effect  purification 
the  sewage  is  mixed  with  a  salt  solution  through  which  has  been 
passed  an  electric  current.  Into  a  vat  holding  1,500  gallons  of 
water  is  placed  about  300  pounds  of  salt.  An  electric  current  of 
500  amperes  at  five  volts  is  sent  through  the  tank  for  six  hour? 
ordinarily  or  until  the  solution  has  a  density  of  two  Baume. 

Two  tanks  are  used  to  prepare  the  solution  and  at  night  one  of 
these  is  so  arranged  that  the  1,500  gallons  of  solution  slowly  feed? 
into  the  sewage.  The  electric  current  is  generated  by  steam  power, 
the  boiler  being  housed  in  the  building  with  the  two  vats.  One 
generator  furnishes  the  current,  but  a  second,  which  was  origi- 
nally used,  is  available  in  case  of  an  emergency,  as  is  also  the  old 
boiler  which  was  used  to  run  the  second  generator. 

From  the  vats  the  purifying  solution  flows  into  two  cisterns, 
mixing  with  the  sewage  as  Ix^st  it  may  as  it  flows  through  the 
cistern,  there  being  no  mechanical  device  for  assisting  in  the 
mixing.  Then,  flowing  through  about  200  feet  of  pipe,  a  third 
cistern  and  about  fifty  feet  more  of  pipe  the  sewage  finally  enter? 
an  open  channel  about  2  feet  wide,  18  inches  deep  and  375  feet 
long.  This  channel  extends  along  the  longest  side  of  the  "  Elec- 
trozone Field ''  and  from  it,  at  right  angles,  extend  some  sixty 
trenches  of  horseshoe  tile  laid  three  feet  below  the  surface  of  the 
soil.  The  sewage  is  allowed  to  ran  through  one  of  the  trenches 
of  seven-inch  horseshoe  tile  until  more  refuses  to  flow,  when  the 
flow  is  diverted  to  a  second  row  of  tile.  In  this  manner  the  flow  is 
rotated  from  one  trench  to  another  until  it  becomes  necessary  to 
clean  them.     In  cleaning  the  horseshoe  tile  seven  men  are  em- 
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)loyed  for  a  week  and  the  cleaning  is  done  once  a  year.  The  solid 
natter  accumulates  to  a  depth  of  about  one  and  one-half  inches 
n  the  tile  trenches  and  when  removed  is  buried  near  the  "Elec- 
xozone  Field.'' 

Annual  cost  of  operation : 

.00  tons  of  coal,  at  $6.50  per  ton $650  00 

;  00  sacks  of  salt,  at  85  cents  per  bag 680  00 

•Engineer  at  plant,  365  days,  at  $3  per  day 1,095  00 

:  5  days  labor,  cleaning  "  Electrozone  Field,"  at  $2 .  . .  90  00 


Total $2,515  00 


nc 


The  illustrations  show,  first,  the  building  in  which  are  housed 
he  electric  generators  and  the  mixing  vats.  The  second  shows  a 
Portion  of  the  interior  and  the  third  shows  a  near  view  of  the 
'^  Electrozone  Field ''  and  the  oi)en  channel  from  which  the  drain 
tile  are  led  off. 

Refenaicos:  Engineering  Xews,  July  13,  1893,  p.  41;  April  3, 
1892;  Electrical  Engineering  of  New  York,  July  19,  1893,  pp.  53 
and  54. 


BRIARCLIFF  MANOR 

Briarcliff  Manor  is  situated  about  three  miles  east  of  the  east 
bank  of  the  ITudstm  in  the  heart  of  a  dairy  district  and  has  a 
population  of  900. 

The  water  supply  is  taken  from  sixteen  wells  that  are  twenty- 
three  feet  deep  and  from  one  well  that  is  2r)0  fee  t  dec]).  The  water 
is  pumped  from  the  wells  into  the  force  mains  forinin.ij:  the  dir^tri- 
buting  system  and  that  pumped  in  excess  of  the  demand  runs 
into  a  standpipe  having  a  capacity  of  100,000  gallons.  The  total 
length  of  the  water  system  is  nine  to  ten  miles,  of  which  one- 
third  is  four-inch  pipe.  About  100,000  gallons  are  used  daily 
and  the  supply  is  ample  except  for  about  six  weeks  during  the 
summer.    The  system  was  installed  in  1897  and  has  been  added 
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to  since  that  time.     There  have  been  made  to  the  system  ninttj- 
five  connections. 

The  sewerage  system  is  not  underdrained  and  contains  six  mbI 
one-half  miles  of  cast  iron  and  vitrified  tile  pipe,  which  form: 
the  collecting  system,  two  settling  tanks,  now  building  (August  3. 
1U07),  a  well  fifteen  feet  in  diameter  and  fifteen  feet  deep,  frwa 
which  the  tank  efliuent  is  pumped  through  3,500  feet  of  four-imi 
wrought  iron  pipe,  and  a  sand  pit  of  five  and  one-half  acres  ami. 
upon  which  the  efliuent  is  pumped  and  from  which  it  filters  to 
the  surrounding  soil.  A  separate  storm  system,  having  a  lengd 
of  two  miles,  cares  for  most  of  the  storm  water.  The  sewerap 
system  was  built  two  years  ago  and  about  100  connectios* 
have  been  made  to  it  since  that  time.  One  hotel  and  three  schoe! 
have  been  connected,  but  the  remainder  of  the  buildings  conneetu 
are  residences. 

The  sewage  is  domestic  and  receives  only  a  small  amount  •■: 
ground  water  and  storm  wat<^r.     The  flow  is  between  75  and  ll"' 
gallons  per  head  per  day.     Just  before  the  sewage   enters  i 
settling  tank  it  enters  a  chamber  four  feet  square  and  four  fa- 
deep,  from  which  there  are  three  ten-inch  pipes  leading  to  tb 
three  divisions  of  the  tanks,  one  of  the  tanks  having  a  series  oi 
two  divisions  and  the  other  having  three  divisions.      From  tit 
first  chamber,  which  only  affords  an  opi)ortunity   for  divertiK 
the  flow  from  one  division  to  another,  the  sewage  passes  througl 
about  fifteen  feet  of  ten-inch  ])ipe  and  enters  a  concrete  trongi 
eighteen  inches  wide,  four  inches  deep  and  two  feet   from  the 
top  and  on  the  inside  of  the  chamlx^r.     Each  division  of  the  taui 
is  divided  into  four  compartments.     From  the  concrete  trougt 
which  the  sewage  (liters  at  first,  it  falls  into  the  fi.rst  compart- 
ment of  th(j  division,  this  compartment  being  thirteen  feet  wide, 
thirty-six  fcn^t  long,  ten  feet  deep  at  the  intake  end  and  twekf 
feet  deep  at  the  discharging  end.     At  the  discharging  end  of  thii 
chamb(»r  the  wall  has  a  layer  of  terra  cotta  one  foot  thick  and 
placed  two  feot  from  the  Inittoin  of  the  chamber,  through  whii^i 
the  sewage  flows  to  a  st>cond  chamber  about  three  feet  wide  and 
thirteen  feet  long.     The  sewage  has  a  depth  of  seven  to  nine  feft 
in  the  first  chamber,  this  dc^pth  being  governed  by  the  location  of 
a  sLK-inch  pipe  and  valve  leading  from  the  second  chamber  to  tk 
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la  ird  chamber.  This  third  chamber  is  thirteen  feet  long,  about 
^31  feet  wide  and  at  its  outlet  end  has  a  layer  of  terra  cotta 
►Xocks  one  foot  thick  and  placed  four  inches  al)ovc  the  chamber 
t;tom.  From  the  third  chamber  it  passe-s  through  this  layer  of 
•ra  cotta  blocks  into  the  fourth  and  last  chamber  of  the  division, 
is  chamber  is  four  feet  wide  and  along  its  thirteen-foot  exterior 
i  ci«  is  placed  a  nine-inch  concrete  channel  into  which  the  sewage 
and  by  which  it  is  conveyed  to  a  small  effluent  well  adja- 
it  to  the  tank.  From  this  well  the  effluent  flows  by  gravity  to 
«€i  well,  from  which  it  is  pumped  upon  the  filtration  area.  The 
*^^tling  tanks  are  made  of  reinforced  concrete  and  are  covered 
'^ith  a  flat  roof  of  the  same  material. 

The  settling  tanks  are  to  bo  cleaned  by  lifting  the  solid  matter 

^rom  them  by  hand.     The  smaller  of  the  two  chambers  is  built 

Exactly  like  the  larger  one  except  that  it  is  but  two-thirds  of 

"tile  size  of  the  larger.     The  smaller  plant  is  distant  about  one 

^ile  from  the  larger  plant  and  the  flittering  area  is  distant  about 

•  75  of  a  mile  from  the  smaller  plant  and  1.75  miles  from  the 

Jargor  plant.     The  tank  effluent  from  both  tanks  is  discharged 

into  the  well  near  the  smaller  tank  and  pumped  from  that  point 

to  the  filtration  area  distant  .75  of  a  mile. 

As  one  of  the  ehnmlH>rs  was  not  in  use  and  as  the  other  could 
scarcely  be  said  to  be  in  operation  no  test  for  putrescibility  was 
made. 

The  total  cost  of  the  sewerage  system  will  be  between  $5,000 
and  $6,000. 

The  illustrations  show  the  tanks  both  imcovered  and  covered. 
The  pervious  terra  cotta  blocks  are  plainly  to  be  seen. 


BROCKPORT 


Brockport  is  located  alx)ut  seventeen  milt*s  west  of  Uoc^hester 
and  its  drainage  reaches  Lake  Ontario,  distant  about  ten  miles, 
through  Salmon  creek. 

The  water  used  in  the  village  is  purchased  of  a  private  com- 
pany which  also  supplies  the  village  of  Holley.     It  is  taken  from 
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six  wells  near  HoUej,  one  of  these  wells  being  100  feet  kit 
9  feet  wide,  and  10  feet  deep,  the  others  having  a  diameter  il 
twenty-four  feet  and  a  depth  of  nineteen  to  twenty  feet.  Irb 
these  wells  the  water  is  pumped  into  two  tanks  of  a  capacity  3i 
275,000  gallons  each.  One  of  these  tanks  is  stationed  at  Hoik; 
and  the  other  at  Broekport,  four  miles  distant,  but  the  two  « 
connected  and  stand  at  practically  the  same  level  at  all  tink^ 
The  village  of  Broekport  is  situated  near  the  top  of  a  divide  fra 
which  the  drainage  flows  south,  west  and  north,  and  it  is  diffictl 
to  obtain  as  much  water  as  is  desired.  To  meet  this  demand  an 
sources  of  supply  are  now  being  studied.  About  seven  miles  ^ 
water  pipe  have  been  laid  to  and  in  the  village,  to  which  800  cc- 
nections  have  been  made.  No  figures  on  the  total  daily  supf 
of  water  wore  available,  but  it  is  approximately  200,000  galk* 
15,000  gallons  of  which  are  used  to  flush  the  sewers. 

The  sewage  system  and  purification  plant  were  completed  »- 
put  into  oix'ration  in  November,  1904.  The  system  compris 
some  seven  and  one-half  miles  of  pipe,  to  which  366  connectio 
have  Ix'cn  made;  fifty-two  flush  tanks,  each  having  a  capacity 
305  gallons,  and  the  purification  plant.  Though  fifty-two  flu 
tanks  were  built,  but  forty-one  are  being  operated.  Of  the  3 
connections  that  have  been  made  to  the  system,  there  are,  besii 
residences,  five  manufacturing  establishments,  but  the  sewage 
wholly  a  domestic  one.  While  the  sewer  system  is  not  luid 
drained  water  is  not  abundant,  and  little  or  no  ground-wa 
enters  the  system.  Puriiieation  of  the  sewage  is  effected  bv  s 
imentation  and  bv  contact  beds. 

The  sewage  first  enters  a  grit  chamber  twenty-eifjfht  feet  lo 
two  feet  wide  and  ten  feet  d(*ep.  At  a  distance  of  about  th 
feet  from  the  top  of  llie  main  tank  the  sewage  flows  from  thefi 
chamber  into  this  main  cliamber,  which  is  sixty-five  feet  1< 
and  twenty-eight  feet  wide.  This  ehamber  has  not  been  cleai 
in  four  years  and  at  the  ])resent  time  the  sediment  has  accui! 
lated  to  a  deptli  of  eighteen  inches.  At  the  outlet  end  of 
chamber  and  about  two  and  one-half  feet  from  the  bottom  of  ■ 
ehamber  is  a  scjuare  ))ine  box  two  fe(  t  square,  and  havine"  its  si 
perforated  witli  two-inch  boles.  Tt  is  through  this  box  that  ' 
sewage  flows  into  the  receiving  basin. 
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111  tliis  receiving  chamber  are  four  automatic  siphons  so  ar- 
raii*r<  J  that  when  the  sewage  has  reached  a  given  depth  in  one 
contact  bed  the  flow  is  automatically  changed  to  a  second  bed. 
There  are  four  of  these  primary  beds  filled  with  coke  to  a  depth 
o{  four  feet,  the  bottom  two  feet  being  broken  to  pass  a  two-inch 
ring.  Over  this  coke  has  been  placed  a  six-inch  layer  of  crushed 
^tune  to  prevent  the  disappearance  of  the  coke.  At  the  lower  end 
of  these  beds  are  placed  automatic  siphons  which  discharge  the 
sewage  into  a  second  set  of  beds.  The  sewage  empties  from  the 
iirst  i)ed  into  an  open  channel  running  across  the  head  of  the 
second  bed  and  from  this  channel  it  filters  through  a  wall  of  rip 
rap  stone  into  the  crushed  stone.  This  crushed  stone  at  the  head 
cf  the  second  bed  is  about  twenty-four  inches  deep,  at  the  lower 
end  al)out  twelve  inches  deep,  and  is  about  the  size  of  stove  coal. 
The  sewage  Hows  along  the  bottom  of  this  bed  discharging  at  the 
lower  cud  along  the  entire  width  of  the  bed  into  a  concrete  chan- 
nel which  car^i(^s  the  effluent  to  the  discharge  pipe. 

From  this  pij)e  of  entry  it  flows  through  about  thirty  feet  of 
pipe  into  a  small  unnamed  streaiiff.  The  flow  of  the  stream  is 
so  small  that  a  four-inch  siphon  is  being  used  (July,  1907),  to 
draw  water  from  the  Erie  canal  to  augment  it. 

The  efiliu'iit  is  colorless,  without  odor,  and  samples  of  the 
sewage  take  n  after  ])assing  through  the  first  and  after  passing 
through  th<^  second  bed  showed  no  indications  of  putrescibility 
in  scv(m  and  one-half  davs. 

As  running  at  the  present  time,  July  10,  1007,  the  sewage 
flows  into  the  beds  for  sixty  minutes,  stands .  for  forty-two 
minutes  and  is  about  thirty  minutc^s  in  emptying,  most  of  the 
sewage  ])a-sing  from  the  bed  in  twenty-two  minutes. 

About  six  months  ago  something  like  fifty  square  feet  of  the 
roof  of  the  main  tank  over  the  perforated  box  outlet  fell  into 
the  tank  and  this  has  not  vet  been  removed.     There  is  consider- 

« 

ale  solid  matter  on  the  contact  Ix'ds  at  the  point  of  receiving  sew- 
aire  and  it  may  be  that  the  fallim::  of  the  roof  has  damaged  the 
Itrrforatrd  box,  or  has  ])rought  the  surface  of  the  sediment  in  the 
chamber  near  the  box. 

The  plant  is  visited  two  or  three  times  daily  to  see  that  it  is 
o;h  rating  perfectly. 
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Three  beds  are  used  constantly,  the  fourth  being*  given  a  rect 
of  two  weeks  before  being  ust^d.  The  beds  are  cleaned  every  two 
weeks  and  usually  require  the  time  of  two  men  for  a  half  dav 
at  each  cleaning.  The  material  taken  from  the  beds  is  used  a- 
fertilizer,  the  coke  taken  up  with  it  being  piled  near  the  tank. 
About  six  tons  of  coke  at  $5.85  per  ton  plus  haulage  of  one  and 
one-fourth  miles  are  required  annually  to  replace  that  taken  from 
the  beds.  The  grit  chamber  has  been  cleaned  twice  in  the  four 
years,  one-half  day  being  required  to  clean  the  same.  The  solid 
matter  taken  from  the  grit  chamber  serves  well  as  a  fertiliar. 
its  effect  being  shown  on  the  crop  near  the  tank.  The  growth 
where  the  sludge  was  spread  had  a  much  deeper  color,  and  wa? 
more  luxuriant. 

The  disposal  plant  was  designed  by  Knight  &  Hopkins  of 
Rome,  N.  Y.,  though  modified  in  construction.  A  Buffalo  con- 
tracting firm  guaranteed  the  tank  roof  for  ten  years  and  will  Ik 
asked  to   repair  the   same. 

The  illustration  shows  the  contact  beds,  the  small  biiildin""  nn 
the  left  being  the  shelter  for  The  automatic  siphons  which  control 
the  flow  onto  the  primary  beds. 

Chemical  analysis  of  the  sewage  of  Brockport  and  of  the  ef- 
fluent from  the  disjiosal  plant.  The  samples  were  taken  Jan- 
uary ir>,  1005,  and  the  results  are  given  in  parts  j>er  100,000. 

Appearance.  Sewage.  Cffluent. 

Color Oreenifth-yellow  tint.  Greenish  tint. 

Turbidity Slight.  Xone. 

Sediment Bro^-nis^h.  None. 

Flocculent Yes. 

Odor Slight.  Very  slight. 

Chlorine 3 .  90  3 .  70 

Free  ammonia 0.4680  0.0740 

Albuminoid  ammonia 0.0.360  0.0220 

Nitrogrn  as  nitritos 0.1110  0.0380 

Nitrogen   an  nitrates    0.3920  0.4360 

Total    solids 52.20  51 .20 

T»ss  on  ignition   14.40  15.80 

Behavior  during  ignition   Blackened  slight  odor.     Darkened  slightly. 

Mineral  matter 37 .  80  35 .  40 

Oxygen  consumed 0.7865  0.4115 

Purifii'ation  by  albuminoid   ammonia 39% 

Purification  by  o.\vgen  consumed 47% 
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BRONXVILLE 

liioiixville  is  situated  in  the  southern  part  of  Westchester 
( oiinty  on  the  Bronx  river.     Its  population  is  1,200. 

The  water  used  by  the  village  is  supplied  by  the  Kew  liochelle 
Water  Company.  The  water  supplied  by  this  company,  accord- 
ing to  a  map  publi.shed  by  them,  is  taken  from  two  reservoirs 
i:n<l  wells.  Keservoir  Xo.  1  is  3.75  miles  from  the  New  Rochelle 
town  hall,  covers  an  area  of  G0.5  acres,  has  a  perimeter  of  about 
'2r2i'>  miles  and  a  storage  capacity  of  271,735,700  gallons.  Reser- 
voir Xo.  2  is  about  2.333  miles  from  the  Xew  Itochelle  town  hall 
and  perhaps  two  miles  from  Bronxville.  It  covers  an  area  of  18.2 
acres,  and  has  a  capacity  of  47,20S,O0(l  gallons.  At  the  lower  end 
!>f  this  reservoir  there  is  located  a  standpipe  140  feet  high  and  hav- 
ing a  capacity  of  500,000  galhms.  Th(»re  is  also  at  this  point  an 
artesian  well  1,150  feet  deep  and  having  a  pumping  capacity  of 
17,000  gallons  in  twenty-four  hours.  Three  pumps  at  this  place 
have  a  daily  capacity  of  3,500,000  gallons.  Eighteen  six-inch  wells 
fifty-five  feet  deep  and  located  only  a  short  distance  from  the  ar- 
tesian wells  and  the  lower  end  of  reservoir  Xo.  2  supjdy,  if  needed, 
1,000,000  gallons  daily.  Statistics  for  Bronxville  alone  are  not 
available,  but  in  Bronxville,  Tuckahoe  and  the  outlying  districts 
i8f)  connections  have  been  made  to  about  22.0  miles  of  pipe  laid 
since  1804.  The  annual  consum])tion  of  water  for  these  places  is 
31,250,000  gallons  of  85,010  gallons  daily,  not  including  water 
u>ed  for  fire  purposes.  The  p(»)>ulation  siii)pli(Ml  must  be  near 
2,000,  which  gives  a  daily  per  cai>ita  c^m-iumption  of  forty-two  gal- 
hiis,  a  rather  h)w  value. 

A  standpipe  at  Tuckahot^  receive^*'  the  water  that  is  not  con- 
sumed while  the  pumps  are  in  oprration. 

The  s<'werage  system  contains  3(1,000  feet  of  ]n])(\  two  fluA 
tj.nks  of  a  capficity  of  305  gallons  flushed  onc<'  in  twenty-f<mr 
honrs,  an  electrically  driven  pum]»  to  ))ump  the  srwnge  and  a 
settling  tank.  To  this  system  154  coimeetions  have  been  made 
including  Algea  Court,  the  Ciramatan  hotel,  tlj(»  Arcade,  five 
stores  and  three  apartments.  The  sewers  are  flushe<l  weekly.  The 
1,600  feet  of  pipe  on  the  low  level  are  underdrained. 
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The  sewage  entering  the  system  is  domestic  but  it  is  JilutMj 
with  water  emptied  from  the  manhole  pans  after  each  storm  aii'l 
what  ground  water  may  enter  the  system.  The  total  poi)ularioii 
i>  connected  to  the  system.  Samples  of  the  effluent  taken  fn-ju 
the  point  where  the  effluent  enters  the  Bronx  river  were  slight iy 
turbid,  and  contained  flocculent  masses  in  suspension.  The 
samples  showed  a  loss  of  methylene  color  in  sixteen   hours. 

The  sewage  before  reaching  the  tank  enters  a  well  twelve  fcrt 
square  and  fifteen  feet  deep,  from  which  it  is  pumped  into  tht- 
.settling  chambers  by  one  of  two  electrically  driven  pumps.  Fro  :i 
the  pumps  it  enters  a  grit  chamber  twelve  feet  wide,  twenty  fe*  t 
long  and  ten  feet  deep.  Across  this  chamber  is  placed  a  vertical 
screen  four  feet  high  and  having  vertical  one-half-inch  rods  si)iioe!l 
one  inch  center  to  center.  From  the  grit  chamber  the  sewage 
enters  the  settling  chamber  through  four  ten-inch  bends.  An 
eight-inch  wall  causes  the  sewage  to  flow  nearly  eighty  feet  before 
it  passes  from  the  chamber  through  two  ten-inch  bends  into  the 
dosing  chamber.  From  this  chamber  it  discharges  through  2o0 
feet  to  300  feet  of  ten-inch  pipe  into  the  Bronx  river. 

A  six-inch  pipe  entering  the  bottom  of  the  two  chambers  en- 
ables the  sludge  to  be  deposited  upon  the  low  land  surrounding 
the  chamber  and  at  a  distance  of  fifty  feet  from  the  same. 

Cost  of  labor  annually: 

To  keep  manhole  pans  emptied  and  clean $150   00 

Engineer  to  watch  pumps 180  00 


The  illustration  shows  the  small  brick  building  over    the   re- 
ceiving well  and  in  which  are  housed  the  electric  pumps. 


CENTRAL  ISLIP 

Manhattan  State  ITospitnl 

The  branch  of  the  Manhattan  State  Hospital,  located  at  Cen- 
tral Islip,  Long  Island,  has  a  population  of  4,500.  The  insti- 
tution is  built  as  two  separate  colonic^,  one  called  the  north 
colony,    the   other   the   south   colony.     The    north   colony   has   a 
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j)opulation  of  1,500,  and  the  south  colony  has  a  population  of 
3,000. 

The  north  colony  receives  its  water  supply  from  twenty-four 
two  and  one-half  inch  wells  from  fifty  feet  to  sixty  feet  deep. 
Tlie  water  from  these  wells  is  pumped  into  a  nearby  standpipe 
fifteen  feet  in  diameter  and  having  a  height  of  seventy-five  feet 
and  a  cajiacity  of  1)9,400  gallons.  The  old  system  was  installed 
in  1S89  and  the  present  one  in  1906.  The  present  system  con- 
tains slightly  more  than  three  miles  of  distributing  pipe  and 
supplies  water  to  forty  buildings  spread  out  over  an  area  of  200 
acres. 

The  south  colony  receives  its  supply  from  twenty-vSeven  three 
and  ont^-half  inch  wells,  from  which  the  water  is  pumped  into 
a  stand  pi  [)e  twenty  feet  in  diameter,  eighty  feet  high,  having  a 
capacity  of  188,500  gallons  and  about  fifty  feet  distant  from 
the  wells.  In  this  colonv  there  are  twentv-seven  buildings  in 
one  long  row  requiring  one  and  one-half  miles  of  distributing 
pipe.      This  plant  was  built  in  1901. 

The  method  of  purifying  the  sewage  of  the  two  colonies  is  that 
of  broad  irrigation.     At  each  colony  a  reservoir  or  well  has  been 
built  and  the  sewage  as  it  collects  is  pumped  from  these  woUs 
and  forced  into  mains  laid  under  200  acres  of  the  land  Ix^longing  to 
the  institution.     A  main  pipe  leads  from  the  pump  and  at  right 
angles  to  this  and  at  intervals  of  150  feet  are  laid  the  laterals 
through   whicjh  the  sewage  is  distributed  over  the   area  of  irri- 
gation.    At  intervals  of  from  150  feet  to  200  feet  hydrants  are 
placed,  extending  two  and  one-half  feet  above  ground  through 
^'hich  the  sewage  i-?  allowed  to  discharge.     By  means  of  valves 
the  sewage  may  be  dischargcnl  through  any  of  the  hydrants  for 
any  desired  period  of  time.     At  present  the  period  of  discharge 
from    a    hvdrant    is    one    week.      Xeither    collectinii^    svstem    is 
Xinderdrained  and  no  storm  system  has  been  laid. 

The  north  colonv  svstem  was  laid  in  1899,  and  has  besides  two 
reservoirs,  one  five  feet  lone,  three  feet  wide  and  twenty  feet 
deep,  and  the  other  sixty  feet  long,  thirty  feet  wide  and  nine 
feet  deep,  about  two  miles  of  vitrified  pipe  necessary  to  collect 
the  sewage  and  about  0.25  miles  of  vitrified  tile  pipe  neces- 
sary to  distribute  the  same  to  the  hydrants,  of  which  there  are 
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150.  These  tanks  are  cleaned  annually  and  the  dolid  matie: 
carted  away  and  used  as  fertilizer.  The  souin  on  the  larger 
chamber  was  about  six  inches  deep  and  there  \^as  little  or  uo 
sediment  in  the  chamber.  From  this  well  is  daily  pumpe*: 
150,000  gallons  of  sewage,  an  average  of  100  gallons  per  heac 
per  day.     Ten  hours  are  required  to  do  this  pumping. 

The  south  colony  system  has  a  distributing  system  of  aLom 
4,000  feet  of  cast  iron  mains  with  leaded  joints,  and  five  and 
one-half  miles  of  vitrified  tile  with  oakum  and  cement  joiuts,  a 
collecting  system  of  about  one  and  one-half  miles  in  length,  n 
uncovered  concrete  well  seventy  feet  by  ninety  feet  and  aknit 
ten  feet  deep  and  the  pumping  plant.  At  the  entrance  to  ih< 
well  is  placed  a  screen  of  one-half  inch  bars,  spaced  about  one 
and  one-half  inches  center  to  center  which  prevents  any  larre 
particles  from  entering  the  well.  This  screen  is  cleaned  daik 
From  this  plant  300,000  gallons  of  sewage  are  pumped,  an 
average  of  100  gallons  per  head  per  day.  Five  hours  are  re- 
quired to  do  the  pumping. 

The  soil  is  sandy  for  a  depth  of  about  thirty  feet  and  serves 
as  a  natural  filter  for  the  sewage  discharged  upon  it.  From 
1889  to  1001  the  sewage  of  the  north  colony  was  collected  in  a 
[umd  of  less  than  an  acre  area.  At  this  point  the  ground  water 
is  fifteen  to  twenty  foot  below  the  surface.  Some  idea  of  the 
efficiency  of  filtration  may  be  obtained  from  the  following  state- 
ment taken  from  the  annual  report  of  the  Managers  of  the 
Afanhattan  State  Hospital:  "Analyses  of  the  ground  water  in 
the  vicinity  of  this  pond  have  sho\vn  that  there  was  some  con- 
tamination, but  proof  that  such  has  never  spread  to  the  point 
where  the  water  supply  is  taken  is  aflForded  by  the  fact  that  te5t> 
of  water  from  driven  wells  thirty  fe<*t  in  depth  made  a  few  hui: 
dred  feet  from  this  pool  have  l)<»en  found  free  from  con- 
tamination. 

The  area  over  which  the  sewago  is  to  bo  distributed  is  lars^ 
enough  to  insure  only  about  one  foot  in  depth  of  sewai^e  per 
year  over  the  area." 

Xorth  c(>lony  —  To^t  of  diirging  and  backfilling,  $20,r)r)0: 
cost  of  steam  consumed  to  operate  pumps  estimated  at  5.5  per 
cen.  of  $3,000,  or  $105;  wells  cleaned  by  inmates;  pumpi^ 
cared  for  by  an  inmate. 
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South  colony  —  Cost  of  entire  plant,  $4:5,000 ;  coet  of  steam 
consumed  estimated  at  3  per  cent,  of  $3,000,  $90 ;  well  cleaned  by 
inuLates;  pump  cared  for  by  an  inmate. 

The  illustrations  show  the  large  receiving  tank  for  the  south 
plant  and  the  roof  of  the  tank  and  the  general  appearance  of 
the  fields  at  the  north  plant. 


CHAUTAUQUA 

The  Chautauqua  assembly  grounds  are  situated  at  the  head 
.->/  Chautauqua  lake  in  Western  New  York.  The  eflFort  to  main- 
tain a  summer  school  at  tliis  place  has  been  successful  and  during 
the  summer  months  the  population  ranges  from  6,000  to  7,000, 
with  an  attendance  as  high  as  12,000  on  the  occasion  of  a  con- 
vention or  the  appearance  of  some  prominent  lecturer.  To  pre- 
vent the  pollution  of  the  waters  of  Chautauqua  lake  to  the  injurj' 
of  cities  and  villages  lying  along  its  shores,  and  to  prevent  the 
possibility  of  such  an  insanitary  c^mdition  of  the  water  at  the 
head  of  the  lake  as  to  become  a  nuisance  to  the  assembly,  it  was 
decided  in  the  fall  of  1892  to  build  a  chemical  precipitation 
plant.  This  plant  was  contracted  for  in  January,  1893,  and 
work  was  begun  in  April  of  the  same  year. 

At  the  present  time,  «Tuly,  1907,  the  water  supply  of  the  as- 
sembly is  taken  from  four  artesian  wells,  furnishing  from 
10,000  to  20,000  gallons  daily;  from  private  wells  to  an  un- 
known extent;  and  from  Chautauqua  lake  to  the  extent  of 
600,000  gallons  daily.  The  water  taken  from  the  artesian  wells 
rises  to  within  about  five  feet  of  the  surface  of  the  earth  and 
is  pumped  into  an  elevated  tank  sixteen  feet  in  diameter  and 
sixteen  feet  high.  This  water  and  the  water  taken  from  private 
wells  is  used  for  drinking  and  cooking  purposes  only.  The 
water  pumped  from  the  lake  enters  an  earthen  reservoir,  having 
a  capacity  of  about  11,000.000  gallons,  and  is  then  diftribrtnd 
to  be  used  for  flushing  closets,  for  bathroom  purposes,  for  wa«*h- 
]r)<r  dishes  and  for  general  housework  requirinjr  the  ii««e  of  wat*^". 
The  entire  population  of  the  assembly  is  supplied  with  the  water 
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taken  from  the  artesian  wells  and  from  the  lake.  About  6.Ch>i 
feet  of  pipe  are  required  to  supply  the  residences  with  drinkiig 
water  and  about  the  same  amount  to  supply  the  water  taken 
from  the  lake.  The  system  for  conveying  the  drinking  wa-tr 
was  built  in  1893. 

The  sewerage  system,  built  in  the  same  year,  comprises  elev«: 
miles  of  pipe  necest-ary  to  carrj*  the  sewage  to  the  chemical  plant. 
rhe  chemical  precipitation  plant  and  about  600  feet  of  pipe  nei'e?- 
sary  to  carry  the  effluent  of  the  precipitation  plant  into  the  lake. 
There  were  flush  tanks  at  the  head  of  several  laterals  but  the^ 
were  not  satisfactory  in  operation  and  at  present  the  flushinc 
of  the  sewers  is  accomplished  by  the  use  of  a  tank  wagon  havinf 
an  eig*ht-inch  outlet  and  carrying  from  600  to  700  gallons.  Th'r 
wagon  is  driven  over  any  desired  manhole  and  thus  far  ha« 
flushed  the  pipes  in  a  very  satisfactory  manner.  About  60" 
connections  have  been  made  to  the  sewer  system,  and  it  receive 
the  sewage  from  all  parts  of  the  assembly  with  the  exception  of 
the  Men's  club.  This  is  located  on  lower  territory  than  the  di.- 
p(  sal  plant  and  the  sewage  is  discharged  directly  into  the  lake  r* 
a  point  about  1,300  feet  distant  and  on  the  down  stream  ?iii' 
of  tlio  intake  end  of  the  pipe  through  which  water  is  pumped  f -: 
ir.  iicral  housework. 

As  nr  pre-ent  treated,  the  sewage  enters  the  chemical  precip"- 
tfition  plant  through  a  twenty  inch  pipe.  After  flowing  thronuh 
vAviut  ten  feet  of  this  pipe  the  milk  of  lime  solution  is  intr > 
(lUi'Ml  and  tlie  sewage  and  lime  solutions  are  thorou'rhly  mixi-^i 
I'V  |>a-sin:i:  throuirh  a  horizontal  and  helical  mixer  vorv  much 
rc>ciiil)liiiir  the  bristled  street  sweeper.  The  sewasre  then  pa-'s^ 
<»ii  and  from  the  building  housing  the  engine,  boiler,  vats  i^^r 
ilio  liiiK^  water,  etc.,  into  the  five  sedimentation  tanlv.s,  wliicli 
arj*  uncdvcrofl,  and  which  have  a  length  of  fifty-six  feet,  a 
widili  of  twolvo  feet  and  a  sewage  depth  of  4.5  feet.  Originally 
iIk^'c  w(to  four  of  these  tanks  but  since  the  plant  was  built  it 
ha<  ]'orn   found   noces-arv  to  add   another  tank.     After   flowinir 

« 

throiiLdi  tlie>o  tanks  the  sewage  passes  over  a  series  of  steps  an-i 
through  a   fifteen  inch  pipe  extending  into  the  lake. 

The  sludge,  as  described  by  Wm.  B.  Landreth  in  Transactions 
of  the   American   Society   of  Civil   Engineers  for   July,    1894, 
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lects  in  the  sludge  well  beneath  the  floor  of  the  machine- 
use.  From  here,  however,  it  does  not  pass  through  the  filter 
esfs  as  it  originally  did.  Since  1902  the  sludge,  instead  of 
ssing  through  the  filter  press,  has  been  pumped  directly  into 
Avooden  vat  about  twenty  feet  wide,  thirty-two  feet  long,  six 
L*i  (hi'])  and  located  near  the  five  sedimentation  tanks.  The 
i(li:(^  '>r  solid  matter  remains  here  imtil  removed  to  be  used  as 
feriilizi'r  or  to  be  thrown  upon  a  waste  heap  near  the  machine- 
»use  while  the  liquid  portion  of  the  sludge  returns  to  the  tanks 

be  floated  as  any  other  sewage.     Usually  the  sludge  is  re- 
>votl   from  all   of  the  tanks  at  least  annually,  and  from  the 
<•  tanks  nearest  the  machine-house  three  and  four  times. 
No  chemioal  analysis  of  the  sewage  has  been  made  since  1893 
(\  the  results  of  this  analysis  may  be  found  in  the  Transactions 

the    American   Society  of   Civil   Engineers,   July,    189-1,   or 
itriiieerinc:  Xews,  February  1,  1894. 

A])ont  tliree  years  ago  the  screen  was  taken  from  the  inlet 
►viiire  pipe  allowing  all  solid  matter  to  enter  the  tanks.  The 
['  of  chemicals  other  than  lime  has  also  been  discontinued  ex- 
[)t  when  the  solid  matter  docs  not  settle  readily  in  the  sedi- 
iitntiou  tanks  when  a  small  amount  of  alum  is  used  to  induce 
li  mentation. 

Cost  of  building  the  disposal  plant  was  $17,000;  cost  of  lay- 
[T  sewers  to  disposal  plant  and  from  disposal  plant  to  the  lake 
5,000. 

Annual  cost  of  operation  (covering  period  of  2.5  months  dur- 
nr  the  suumier):  274  barrels  lime,  at  $0.87,  $238.38;  200 
ninls  iiliim,  at  $0.02,  $4;  coal,  .5  ton  daily,  about  thirty-eight 
IS  per  scnsoii,  at  $4,  $152;  labor  of  engineer  and  assistant, 
out  $400;  tr)tal  $704.38. 

Tile  illustration  shows  the  boiler-room  and  the  precipitation 
i\<  i?j  tile  foreground. 

!>(»feren^'es:  Engineering  Record.  June  27,  1896,  and  June 
,  ISIM,  p.  80;  Transactions  of  American  Society  of  Civil 
luiiif'crs,  July,  1804:  Engineering  Xews,  Septeml)er  21. 
O:;,  vp.  239,  240,  February  1,  1804;  sewer  de-^ign  by  11.  N, 
rd-n,  pp.  115-118, 
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CONEY  ISLAND 

Disposal  lUanls  in  the  Borough  of  Brooklyn  and  under  Borou'jh 

Control 

Situated  on  the  southern  shore  of  Long  Island  and  south  vi 
l?rooklyu,  in  the  borough  of  Brooklyn,  is  the  well-known  sumiiiir 
nsort,  Coney  Ishiiid.  On  account  of  the  abnormal  population  uf 
the  district  transiently  on  some  summer  days  and  because  of  tht 
dcssire  that  it  shall  be  a  popular  summer  resort  the  sewage  is  purl- 
fi(d  before  being  dischargc^d  into  salt  water. 

The  water  supply  is  that  furnished  by  the  municipality  (ji 
(Jrcater  New  York. 

To  care  for  the  sewage  in  this  territory  three  purification  plant?, 
or  **  caissons/'  of  the  so-called  Powers  type,  have  been  buiit. 
Plant  No.  2  is  located  just  back  of  Luna  park  and  receives  tlu- 
sowage  of  Coney  Island  proper;  plant  No.  3  is  about  500  feit 
from  the  highway  at  tlu*  rear  of  Manhattan  beach,  is  a  duplicati 
of  plant  No.  2,  and  receives  the  sewage  from  the  territorv  sur- 
rounding Coney  Island  prujxr;  and  plant  No.  4  is  situated  alwiu 
a  mile  east  of  Sheepsh(ad  bay,  receiving  the  sewage  from  Sliecp?- 
head  bay.  These  time  plants  are  under  the  supervision  of  the 
bureau  of  sewers,  borough  of  Brooklyn,  and  are  operated  as  a  unit 
so  that  statistics  for  eaeh  individual  plant  in  all  matters  are  not 
available. 

The  ])opiilation  contributing  sewage  to  plants  Nos.  2  and  3  i^ 
normally  about  !),0n(),  but  ujxm  some  summer  days,  transientlv, 
reaches  ;]()(), 000;  and  the  ]>()i>ulation  of  the  district  supplying 
«e\vage  to  plant  Xo.  4  i-^  normally  2,000,  but  upon  some  summer 
days  transiently  reach(  s  ,50,000.  The  total  area  drained  bv  thrsf 
plants  is  1,L^*).*)  acres,  l»eing  distributed  among  the  three  plants  a? 
follows : 

Plant  No.  2 625  acns 

Plant  No.  :] 305  acn  ^ 

Plant  No.  4 305  aci\  ? 

The  sewerage  system  of  plant  \o.  2  contains  twenty-throe  mili*- 
of  pipe  in  the  receiving  system,  tlu^  j>uritication  plant  0.7  miles  of 
f wonty-four-inch  cast  uon  effl\\e\\\  \>\\!'^,  ^m^L^tv.'s*  ^^^x^-^Xsj^s^ ui  Miji 
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188G;  plant  Xo.  3  has  a  collecting  system  of  five  miles  lenglh,  the 
purification  plant  similar  in  detail  and  capacity  to  that  of  plant 
-No.  2, 1.5  miles  of  twenty-inch  cast  iron  effluent  pipe,  and  was  com- 
l)leted  in  October,  1887;  and  plant  No.  4  has  a  collecting  system  u* 
thirteen  miles  length,  a  purification  plant  circular  in  plan  and  sim- 
ilar to  the  plant  at  New  Lots,  about  500  feet  of  iffluent  pipe,  and 
was  completed  in  1802.  Six  hundred  and  thirty  connections  have 
been  made  to  the  system  feeding  plant  No.  2,  125  to  the  system 
feeding  plant  No.  3  and  230  to  the  system  feeding  plant  No.  4. 
The  buildings  of  the  district  feeding  these  three  plants  are  chiefly 
residential,  retail,  business  or  amusement  resorts. 

The  systems  are  not  underdrained  nor  have  storm  systems  been 
built  as  yet,  so  that  both  &torm  water  and  underground  water  may 
( nter  the  three  purification  plants.  The  amount  of  storm  water 
( ntering  the  systems  is  not  known. 

The  daily  flow  of  sewage  into  plant  No.  2  is  1,500,000  gallons; 
into  plant  No.  3,  700,000  gallons,  and  into  plant  No.  4,  1,700,000 
gallons. 

The  sewage  is  discharged  from  all  three  plants  by  the  use  of 
Davidson  centrifugal  pumps,  plant  No.  4  discharging  into  the 
sound  near  the  plant,  while  plants  Nos.  2  and  3  discharge  into 
the  sound  through  the  same  pipe  about  0.75  mile  from  plant 
No.  2.  These  effluent  pipes  are  submerged  at  high  tide  to  a  depth 
of  several  feet,  but  at  low  tide  they  are  completely  exposed.  No 
complaint  of  disagreeable  odors  was  heard  at  the  outlet  of  plant 
No.  4,  but  at  the  discharging  point  of  plants  No.  2  and  No.  3 
the  odor  was  reported  by  those  living  in  the  neighborhood  as  un- 
endurable at  times  and  particularly  at  low  tide  and  when  the 
atmosphere  was  humid. 

In  each  plant  the  sewage  is  treated  with  lime  water  and,  at 
times,  with  chlorine.  ITow  frequently  the  sewage  is  treated  with 
chlorine  could  not  be  learned,  but  the  indication  in  one  case  was 
that  it  was  not  used  frequently.  In  all  three  plants  the  limjc  water 
is  agitated  by  hand  at  intervals  of  from  five  to  ten  minutes. 

In  plants  No.  2  and  No.  3  the  sewage^  enters  the  plant  through 
a  thirty-two-inch  pipe.     This  pipe,  by  means  of  a  Y  containing 
valves,  carries  the  sewage  to  one  or  the  other  of  the  two  sets  of 
chambers  in  each  plant,  through  which  the  &eN7^<&  xaoj  ^^^i^. 
There  are  Ihiee  cbamhers  in  each  series,  tlie  t\vvTdL  c3Mcn^"t%  cS- 
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the  two  series  being  connected  by  an  open  archway  in  the  dhii 
ing  wall  between  them  and  acting  as  a  well  from  which  the  effloot 
is  pumped  into  pipes  designed  to  carry  the  same  to  the  floani 
In  plant  No.  4  the  sewage  enters  a  circular  well,  where  it  mingles 
with  a  stream  of  lime  water  which  is  constantly  feeding  into  it 
Jfo  mechanical  appliance  is  used  for  mixing  the  sewage-  and  thi 
lime  water  in  this  will  and  it  apiX'ars  more  than  possible  that 
some  of  the  sewage  is  not  brought  into  contact  with  the  lime  until 
it  has  passed  partially  or  entinly  out  of  the  plant.     The  sewagt 
is  pumped  from  the  well  into  semi-circular  channels  and  aftt-r 
flowing  through  about  250  feet  of  these  channels  it  falls  over  a 
weir  and  passes  into  the  effluent  pipt\,  discharging  into  the  sea 
about  500  feet  from  thi'  plant. 

The  sludge  from  all  three  j)lants  is  pumped  from  the  sedimenta- 
tion tanks  upon  tlu*  t^oil  adjacent  to  the  plants  and  is  used  for 
raising  the  surface  level. 

Chemical  analyses  (»f  the  raw  sewag(?  and  of  the  ofHiient  are 
now  in  progrcs^^s,  but  are  not  yet  iiv:iiliil)le. 

The  cost  of  the  lliree  sewerage  sy>teiiis  and  of  the  three  purifi- 
cation plants  is  unknown. 

The  annual  cost  of  operation  of  the  three  plants  combined  f  ^r 

the  vear  190G  was  a?  follow-?: 

•/ 

Chemicals  and  repairs $9,622  05 

Labor,  skilled  and  uuskilh  d 31,684  93 

Total $41,307  57 

If  the  cost  of  operation  of  the  iutliviilunl  plants  be  based  on 
the  amount  of  sewacce  tivated  at  <  adi  ])lnnt  tln^  cost  of  oi>eration 
of  individual  plants  would  be  n^  follows^: 
Plant  No.  2.    Choniienls,  r<  pairs,  Inbor,  skilled  and 

imskilled $1 5,887  54 

Plant  ?fo.  »*].    Chemieals?,  repairs.  Inbor,  skilled  and 

unskilled 7,414  20 

Plant   Xo.  4.    Chomieals,  npairs,  labor,  skilled  and 

unskilled 1^,005  S3 

Total $41,307  57 
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References :  Rafter  and  Baker,  "  Sewage  Disposal  in  America," 
pp.  369-382, 

The  illustrations  show,  first,  an  interior  view  of  plant  No.  4, 
with  its  circular  channels.  The  screen  is  shown  and  the  general 
arrangement  of  the  interior.  A  view  of  the  exterior  of  the  New 
Lots  plant  is  similar  to  the  exterior  of  this  plant. 

The  second  and  third  views  arc  the  exterior  and  interior  of  the 
other  two  plants,  which  are  practically  identical. 


CORINTH 

The  village  of  Corinth  had  a  population  of  3,000  in  1900  and 
a  population  of  3,272  in  1905.  The  sewage  system  was  designed 
for  a  poulation  of  5,000,  so  that  it  is  apparently  ample  in  size 
for  some  years  to  come.  The  watershed  of  the  village  of  Corinth 
flows  into  the  Hudson  river,  and  the  system  is  in  two  sections^ 
the  one  having  its  outlet  into  the  Hudson  river  below  the  mills 
of  the  International  Paper  Company  aiivl  comprising  that  portion 
of  the  village  known  as  Palmer  Falls,  and  the  other  outlet  dis- 
charging into  the  Hudson  river  at  River  street.  At  both  of  these 
points  settling  tanks  have  bren  provided  in  order  that  the  solid 
matter  may  be  kept  from  the  river.  They  are  so  arranged  that 
in  the  case  of  the  River  street  outlet  the  effluent  from  the  tank 
cannot  be  discharged  onto  either  contact  beds  or  filter  beds  with 
out  pumping,  but  a  receiving  tank  has  been  provided  for  to  re- 
ceive the  effluent  of  the  settling  tank  from  which  the  sewage  will 
be  pumped.  The  Sixth  street  outlet  is  located  at  an  elevation 
sufficient  to  allow  a  flow  to  either  contact  filters  or  beds.  The 
tanks  are  so  designed  that,  in  times  of  high  water,  sewage  will 
pass  around  the  tanks  through  tli(»  by-pa^^s,  and  the  tanks  are  pro- 
tected by  the  flap  valve  at  the  outlet  and  the  screw  gate  at  the 
inlet  from  the  high  water.  Tliey  are  also  provided  with  an 
overflow  to  act  in  the  case  of  any  .stoppage  in  the  tank.  A  weir 
i«  arranged  at  the  outlet  for  the  purpose  of  governing  the  amount 
of  flow  to  determine  the  time  occupied  by  the  sewage  in  passing 

>  CoDdcnwd  flroai  tto#  Beports  of  the  State  Department  tor  the  year  1908,  page  801 
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through  the  tank  and  afFord  an  opportunity  to  examine  the  ef- 
fluent. The  draining  gate  is  at  the  elevation  of  the  inlet.  This 
permits  the  sewage  being  drawn  ofF  to  that  level  and  the  sludge 
deposit  pumped  out.  The  tanks  are  planned  to  each  care  for 
0,000  cubic  feet  of  sewage  in  twenty-four  hours.  This  is  based 
on  a  flow  of  sixty  gallons  per  head  per  day  for  the  present  popo- 
liftion.  The  tanks  may  be  enlarged  at  any  time  by  building  ad- 
ditional tanks  connected  with  the  present  inlet  gate  chamber. 


DANSVILLE 


Dansville,  a  village  having  a  population  of  4,000,  is  located 
on  Cauaseraga  creek  some  fifteen  miles  above  its  confluence  wii 
the  Gfnesee  river. 

The  water  supply  is  obtained  from  Mud  and  from  Mill  cri-k\ 
The  supply  from  ^fr.d  creek,  a  spring^fed  stream,  is  collected  im 
rectan<2:ular  reservoir  situated  about  160  feet  above  the  village  o: 
the  hill  to  the  so^.lli  and  east  and  has  a  capacity  of  about  3,500, 
(K)0  gallons.  In  the  distribution  of  this  supply  the  water  passe 
through  13.6  miles  of  pipe  varying  in  size  from  twelve  incie 
to  four  inches.  To  this  distribution  system  782  service  pipe 
Itave  been  laid  practically  supplying  the  entire  population  of  th 
village*  with  a  supply  of  water  which  is  good  and  ample. 

Th(»  sewerage  system  has  been  built  during  the  past  two  year 
j.iiil  ( iiibraces  about  thirteen  miles  of  piping  and  the  disposal 
plant.  To  the  thirteon  miles  of  piping,  190  connections  hav 
been  made,  connecting  about  1,000  people,  or  one-fourth  of  th 
population,  witli  the  sewerage  system.  Of  these  190  connection 
four  are  hotels,  one  is  the  Blum  Shoe  Company,  one  the  Jacksoi 
Hose  Company,  and  another  the  Jackson  Sanatorium,  a  healt] 
resort  having  an  att(»nclance  varying  from  150  to  400  with  ai 
nvorage  of  300.  The  sewer  system  is  partly  underdrained  bu: 
the  undenlrains  have  no  outlet,  being  intended  for  use  onh 
(luring  the  construction  of  the  sewer  system.  The  sewage  is  puri 
fied  by  passing  through  a  settling  tank  and  through  contact  bed?. 
A  separate  stonn  system  has  been  installed  at  a  cost  of  $11,000. 
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The  disposal  plant  has  been  in  operation  at  this  time,  June^ 
1907,  but  about  a  month  and  no  measurements  of  the  actual 
flow  of  sewage  have  been  made  but  40,000  gallons  per  day  would 
perhaps  be  a  fair  estimate. 

In  undergoing  purification  the  sewage  first  enters  the  grit  cham- 
ber through  a  twenty-four-inch  cast  iron  bend.  Separating  the 
grit  chamber  from  the  settling  tank  is  an  eighteen-inch  concrete 
wall,  half  of  which  is  nine  feet  high  and  half  of  which  is  seven 
and  four-tenths  feet  high.  The  sewage  falls  over  the  weir  formed 
by  this  wall  into  the  settling  tank  the  outlet  of  which  is  so  placed 
that  the  depth  of  the  sewage  in  the  tank  is  about  seven  and  three- 
lenths  feet.  Sewage  enters  the  tank  outlet  at  a  point  four  feet 
{ilx)ve  the  bottom  of  the  tank  and  discharges  into  the  receiving 
basin  at  a  point  seven  and  three-tenths  feet  above  the  bottom  of 
the  tank.  Two  sludge  channels,  built  in  the  fioor  of  the  tank, 
and  separated  from  the  grit  chamber  by  sluice  gates  only,  enable 
the  tank  to  be  connected  with  the  grit  chamber  and  both  to  be 
cleaned  by  pumping.  The  pumping  is  to  be  done  by  electrical 
power  through  a  six-inch  suction  pipe. 

In  the  receiving  basin  has  been  placed  the  U.  S.  Shields  auto- 
matic mechanism  which  consists  of  a  series  of  bells  connected  to 
each  other  and  to  gates  at  the  four  outlet  pipes  of  the  receiving 
basin.  These  bells  are  connected  in  such  a  manner  that  when  the 
sewage  accumulates  to  a  depth  of  about  two  and  six-tenths  feet  in 
the  contact  bed  air  pressure  automatically  closes  the  gate  at  the  In- 
take pipe  of  the  first  bed,  opens  the  gate  of  a  pipe  feeding  into  a 
second  bed,  and  diverts  the  flow  to  the  second  bed.  There  are  four 
of  these  bells  regulating  the  flow  upon  the  contact  bed^. 

From  the  receiving  chamlKT  the  sewage  passes  through  one  of 
four  contact  beds  from  200  to  210  feet  long  and  from  21  to  26 
feet  wide.  As  the  sewage  leaves  the  receiving  basin  it  flows  upon 
the  surface  of  the  contact  bed  through  a  line  of  twelve-inch  vitri- 
fied half  tile.  The  joints  are  loosely  laid  and  the  sewage  leaves  the 
carriers  at  every  joint.  This  tile  is  laid  in  the  center  of  each 
bed  and  to  a  point  about  thirty-six  feet  from  the  lower  end  of  the 
contact  bed.  Arouud  the  bottom  of  these  beds  has  been  placed 
:i  line  of  twelve-inch  vitrified  tile  drain  and  over  this  drain  pipe 
has  been  placed  two  and  six-tenth  feet  of  crushed  stone  of  uni- 
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form  size,  lu-ing  ixUnii  tliat  of  stove  coal.  At  the  lower  end  ■: 
oach  contact  bed  has  been  placed  an  automatic  timed  siphc'-. 
1  hose  siphons  are  so  arranged  that  the  sewage  stands  in  the  ki 
for  any  desired  time  before  the  gate  valve  to  the  dischaige  pi> 
is  opened.  Vvom  ilie  beds  the  sewage  then  passes  directly  llu^j'u:! 
the  discliarge  pipe  a  distance  of  about  05O  feet  into  Canasera:j 
rreek.  As  adjusted  at  the  present  time  the  sewage  flows  ui":'!- 
ihe  bt^ls  for  one  hour,  stands  for  twenty-five  minutes  in  theW- 
empties  in  iiflv  minutes,  and  then  the  bed  rests  one  and  tliret^ 
fourths  hours. 

Nothing  (h'tinitc  concerning  the  amount  of  ground-water  entei*- 
imr  tile  <c\v('rag(!  sysirm  or  \\io  chcuiical  eonnx»sition  of  the  sevag« 
is  kntjwn.  Two  sam]ilcs  of  the  eilluent  taken  for  a  putrescibSity 
test  showed  no  indication  of  putreseibility  in  six  and  one-lulf 
(lavs. 

The  <lischarging  ])ipe  is  so  laid  that  the  outlet  end  is  partialh 
below  the  surface  of  Canaseraga  creek.  This  stream  at  time 
rises  as  much  as  five  feet  above  the  end  of  the  pipe,  and  to  pie- 
vent  tlie  crock  water  from  backing  up  this  pipe  an  iron  door, 
Ijingod  on  its  upper  side,  was  liung  over  the  end  of  the  pip^- 
Flow  into  the  pij)e  tends  to  close  this  door,  while  flow  from 
within  cannot  take  place  until  the  water  pressure  against  and 
the  action  of  gravity  upon  the  door  have  been  overcome. 

If,  at  anv  time,  it  is  tlesiriM]  to  divert  the  flow  from  the  settling 
tank,  a  valve*  ])laccd  in  the  twejity-four-inch  pipe  leading  to  tte 
tank  may  bo  closed.  In  a  manhole  about  twenty  feet  from  the 
tank  the  closing  of  the  valve  cau<(v<  the  sewage  to  overflow  and  to 
pass  over  a  weir  directly  info  the  discharging  pipe.  If,  for  any  rea- 
son, the  gate  valv(»s  in  the  receiving  basin  are  not  lifted  the 
surface  of  the  sewage  rises  in  the  tank  until  at  the  elevation  of 
the  lip  of  the  stone  weir  in  tlu^  manhole  when  discharge  aoin 
takes  place  ov<'r  the  weir  and  into  the  di^charge  or  cfliuent  pipp. 

The  disposal  ]jlanf  was  di'signed  by  Knight  &  Hopkins  of  Rome. 
N".  Y.,  and  the  total  cost  of  the  sewerage  syst(»ni,  the  dispoBfll 
plant,  the  property  on  which  the  plant  was  built,  the  storm 
system  and  engineering  services  remlered  was  $0.5,000. 

The  illustrations  show  th*'  contact  beds  and  the  house  l>uilt  over 
the  settling  tank.  One  view^  shows  n\u^  of  the  contact  beds  durin!! 
construction,  and  the  other  the  completed  bed. 
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DEPEW 

From  personal  investigation  and  from  the  description  given 
h\  G.  Everett  Hill  in  volume  Xo.  47  of  the  Engineering  News. 

The  village  of  ])cpe\v  lies  about  ten  miles  east  of  Buffalo.  It 
is  principally  a  manufacturing  conununity,  and  its  main  in- 
dustries are  foundries  and  machine  shops  connected  with  the 
railway  interests.  The  village  was  laid  out  by  these  same  in- 
dustries and  the  population  is  composed  mainly  of  mechanics 
employed  in  the  shops  and  are  separately  housed  in  buildings 
which  are,  as  a  rule,  small  and  plain.  The  population  is  about 
3,300,  but  of  this  number  only  1,845  are  connected  with  the 
sewage  disposal  plant.  The  sewage  from  the  remaining  1,460 
is  discharged  into  Cayuga  and  Scajaguada  creeks. 

The  water  supply  of  Dopew  is  taken  from  Lake  Erie  at  a  point 
ouo  mile  from  the  shore  and  is  supplied  by  the  Depew  &  Lake 
Erie  Water  Company.  The  water  is  pumped  from  the  lake  into 
a  reservoir  at  Depew,  having  a  base  80  feet  square  and  top  180 
feet  square,  and  a  capacity  of  3,000,000  gallons.  From  this 
reservoir  the  water  is  distributed  by  pumping  through  about  450 
service  pipes  at  the  rate  of  500,000  gallons  per  day. 

The  prc-ent  estimated  daily  flow  of  sewage  is  331,000  gallons, 
with  a  population  of  1,845  furnishing  sewage  to  the  plant, 
making  the  daily  flow  ])or  lu^ad  about  180  gallons.  Probably  a 
large  proportion  of  this  ap])areut  excess  is  due  to  the  fact  that 
street  draina.iro  in  coiisiderablo  (|uanlity  is  allowed  to  drain 
through  the  disposal  })laut.  There  is  also  undoubtedly  a  large 
amount  of  /rrouud  water  ontorin'x  the  svstem.  The  installation 
of  purification  works  was  undertaken  in  1900.  Circumstances 
made  it  necessary  for  the  plant  to  occupy  the  least  possible  area, 
to  be  low  in  first  co^it,  and  to  maintain  its  own  operating  expenses 
at  a  minimum.  The  work-  include  a  settling  tank,  coke  primary 
filters  or  contact  beds  and  secondarv  stone  filters,  the  latter 
operated  on  the  wave  bod  principle. 

The  design  and  operation  of  the  plant  may  be  stated  as 
follows : 

The  incoming  main  sewer  ends  in  a  manhole  which  conmiuni- 
cates  with  the  settling  tank,  which  contains '  94,500  galloiv^  est 
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with  a  flow  as  stated,  about  one-quarter  of  the  daily  flow.  Tae 
effluent  escapes  at  the  further  end  in  a  condition  such  that  un 
visible  solida  are  perceptible  in  solution,  and  on  standing  deposits 
a  sediment  which  is  barely  perceptible.  From  this  tank  tk 
clarified  sewage  passes  into  a  distributing  chamber  whence  fou: 
lines  of  pipe  lead  respectively  to  four  coke  filled  primary  filter? 
The  primary  beds  are  about  thirty-three  feet  square  and  aWui 
five  feet  deep.  The  automatic  mechanism  holds  the  beds  fill 
for  a  certain  time,  and  then  automatically  opens  the  outlet  valvt 
l*y  which  in  turn  and  by  means  of  an  automatic  siphon  the  c<»e 
tents  of  the  beds  are  suddenly  discharged  onto  the  sccondar 
\)Q(l<,  These  secondary  filters  or  wave  beds  are  twelve  feet  by  sixt 
feet  in  area  and  are  built  on  a  slope  of  1-15.  Around  the  upjx 
end  of  each  ])ed  and  along  its  inner  side  is  a  brick  retainin 
wall  to  c^rry  away  surface  wash  from  the  higher  land.  At  th 
upper  end  of  each  wave  bed  the  ground  is  paved  with  brick  t 
catch  and  break  the  force  of  the  strong  sudden  discharge  fn.*: 
the  siphons.  The  broken  stone  of  which  these  beds  are  made  i 
fifteen  inches  deep  at  the  upper  end  on  the  brick  pavement,  an- 
ei«;ht  inches  deep  at  the  lower  end.  The  effluent  from  the  contac 
beds  is  practically  purified  when  it  reaches  these  wave  beds  aii< 
travels  through  this  thin  stone  layer  in  a  wave,  each  wave  driv 
iiig  out  the  gaseous  contents  of  the  filtering  material  and  draw 
ing  fresh  air  in  behind.  Aeration  is  very  complete,  and  no  trac 
(»f  stored  organic  matter  has  ever  been  evident  in  these  wave  bed? 
The  effluent  is  generally  clear  and  odorless,  but  for  various  n^a 
>ons  the  plant  has  been  occasionally  out  of  commission.  Th 
])lant  was  designed  by  the  City  Wastes  Disposal  Company,  of  ^e\ 
York,  and  built  under  the  super\'i.'5ion  of  F.  K.  Wing,  o 
Buffalo. 


DOLGEVILLE 

Dolgeville  village  is  situated  ou  the  banks  of  East  Cana<Ia 
creek,  about  eleven  miles  from  Little  Falls.  The  population  i- 
2,400. 
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The  Dolgeville  water  supply  is  taken  from  Cold  brook,  three 
and  three-quarter  miles  from  the  village.  At  this  point  the 
brook  has  been  impounded  by  the  building  of  an  earth  dam  form- 
ing a  reservoir  covering  a  half  acre  of  land.  The  water  is  eight 
feet  deep  at  the  lower  end,  three  feet  deep  at  the  upper  end  and 
the  minimum  flow  of  the  stream  is  about  2,400,000  gallons  daily. 
Xo  uiensurement  of  the  amount  of  water  used  by  the  village  has 
boou  uiade  but  it  is  nearly  '350,000  gallons  daily.  The  water 
surface  is  froui  three  and  one-half  feet  to  four  feet  above  the 
c>T>cuiijg  of  the  twelve-iuch  iutake  pipe.  Three  and  three-quarter 
miles  of  twelve-inch  pipe  carry  the  water  from  the  reservoir  and 
nbout  =even  miles  of  pipe  distribute  the  water  around  the  vil- 
lage. Four  huudrcd  aud  eighteen  service  pipes,  connecting  4*30 
hoiis(»s,  have  l)een  laid.  Included  in  this  number  are  five  hotels, 
two  school  buildings,  a  laundry,  two  stores  and  two  town  build- 
ings.     The  water  supply  is  both  good  and  abundant. 

The  installation  of  tlie  sewera<re  svstem  was  undertaken  in 
11)04,  but  due  to  unforeseen  circumstances,  is  just  being  com- 
]  Ictcd.  Nearly  six  miles  of  pijK',  ranging  in  size  from  six  inches 
lo  eighteen  inches,  underdrainod  by  three  and  one-quarter  miles 
of  four,  six  and  eight-inch  l>ij>c,  the  settling  tank  and  seven  flush 
tanks  make  up  the  system.  The  underdrains  empty  at  various 
points  into  East  (^anada  creek.  The  flush  tanks  have  a  dis- 
charging capacity  of  ninety-five  gallons  and  are  adjusted  to  dis- 
char£»e  once  in  t went v- four  hours. 

The  sewage  is  to  be  purified  by  sedimentation  and  after  flow- 
ing through  the  collecting  system  will  (utor  the  inlet  or  grit 
chamber  of  the  settling  tank.  From  this  it  will  flow  over  a 
metal  protected  concrete  weir  into  the  main  tank,  the  weir  being 
two  openings  in  the  wall  separating  the  grit  chamber  from  the 
main  chamber.  After  flowinir  from  one  end  of  the  tank  to  the 
other  and  back  again  on  the  opposite  side,  a  distance  of  about 
175  feet,  the  sewage  flows  over  a  second  weir,  similar  to  the  one 
described  above,  into  the  outlet  chamber.  From  this  chamber 
the  sewage  flows  through  about  fifty  feet  of  eighteen-inch  pipe 
into  East  Canada  creek  emptying  below  the  surface. 

The  cost  of  collecting  system,  including  seven  flush  tanks  at 
$80  each,  the  laying  of  the  drains  and  underdrains,  and  fourteen 
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lamp  holes,  at  $12  each,  one  inverted  siphon  at  $500,  thirty-n 
manholes  less  than  ten  feet  deep  at  $45,  twenty-eight  manli'i 
over  ten  feet  deep  at  $50,  and  the  backfilling,  was  $3r»J57il 

The  tank  was  designed  by  Mr.  H.  B.  Cleveland,  of  Am-t 
dam,  N".  Y.,  and  cost  approximately  $7,000.  In  design  it 
similar  to  the  tank  at  Skaneateles,  N.  Y. 

The  illustration  shows  the  small  building  built  over  the  r 
chamber,  the  sedimentation  tank  extending  out  under  the  vo 
tation  to  the  very  front  of  the  picture. 

In  connection  wath  the  Dolgeville  sewage  system  a  small 
feet  by  sixteen  feet  concrete  tank  has  been  installed  at  the  Bn 
woldt  lumber  yard.     The  cost  of  connecting  this   plant,  wi 
employs  about  120  men,  with  the  village  system  would  have  l 
so  great  that  it  was  decided  to  build  a  small  tank  on  the  p' 
erty  of  the  company  at  a  cost  of  $400.     The  sewage  wlieu 
charging  stands  at  a  depth  of  five  feet  eight    inches.     On'i' 
small  quantity  of  scum  was  found  on  the  surface  and  there  ' 
no  sediment  in  the  bottom  of  the  tank  which   has  been  in 
since  the  fall  of  1906.     The  outlet  pipe  is  a  six-iiicli  pijK*  j 
discharges  at  the  water's  surface  into  Cedar  creek   at   its  jr 
tion  with  East  Canada  creek.     There  is  no  danger  of  back  vn 
ever  troubling  the  operation  of  the  plant  as  the  tank   is  ?•. 
twenty-five  or  thirty  feet  above  the  creek  surface. 

The  eflluent  was  clouded,  had  a  slight  oilor  and  showed  it 
cations  of  putrescibility  in  twenty-four  hours. 


EAST  SYRACUSE 

East  Syracuse  is  a  village  of  3.000  inhabitants  and  is  L"»ca 
about  a  mile  west  of  Butternut  creek.     Its  drainage  enters 
Oswego  river  by  way  of  Chitteuaniro  river  and  Oneida  lake. 

The  water  supply  is  obtained   from  a  <pring-fed  stream  lu 
Jamesville  and  is  carried   through  eight  and   one-half  miles 
pipe  to  the  village.     At  the  receiving  point  a  concrete  chani 
fifty  feet  long,  ten  feet  wide  and  four  feet  deep  has  been  bui 
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From  this  cliannel  the  water  flows  about  one-quarter  mile  to  a 
receiving  well.  After  passing  this  well;  which  acts  as  a  catch- 
basin,  the  supply  flows  into  a  re3or\'oir  about  one  and  one-quarter 
miles  from  East  Syracuse.  This  reservoir  has  a  capacity  of 
2,000,000  gallons  and  has  sufficient  elevation  to  give  a  pressure 
in  the  mains  of  from  fifty-five  pounds  to  sixty  pounds.  The 
water  supply  is  abundant  and  said  to  be  of  good  quality.  The 
reservoir  is  a  natural  one  but  it  was  found  necessary  to  place 
clay  in  the  bottom  to  prevent  leakage  from  the  reservoir.  Two 
himdred  thousand  gallons  are  used  daily  or  sixty-seven  gallons 
per  head  per  day.  Tn  the  village  there  have  been  laid  about  ten 
miles  of  water  pipe  and  650  connections  have  been  made  to  the 
system. 

The  sewerage  system  embraces  ten  miles  of  vitrified  tile  pipe 
in  the  village,  laid  one  and  one-half  years  ago;  an  electrical 
pumping  station  which  lifts  the  sewage  nineteen  feet  at  the  two 
seventeen  feet  by  twenty  feet  by  seven  and  one-half  feet  sewage 
wells  to  the  surface  and  about  twenty-seven  feet  more  into  the  set- 
fling  tank,  an  operation  saddling  the  village  with  a  monthly 
burden  of  $400  for  electrical  power  and  over  $100  for  labor  at 
the  pump.  There  is  also  included  8,300  feet  of  eight-inch  iron 
pipe  leading  from  the  sewage  wells  to  the  disposal  plant;  the 
Battling  tank  and  filtor  bod.^;  and  3,000  feet  of  ten-inch  vitrified 
tile  pipe  leading  from  the  disposal  plant  to  Butternut  creek. 
The  system  was  built  about  a  year  and  a  half  ago  and  at  present 
about  1,700  people,  or  slightly  more  than  half  of  the  population, 
are  connected  with  the  system.  It  is  intended  to  purify  the 
sewage  by  means  of  sedimentation  and  filtor  beds,  crushed  stone 
and  sand  being  placed  in  the  filter  beds.  Three  hundred  and 
forty  connections  have  boon  made  to  the  system,  furnishing  a 
purely  dome-tic  sewage.  Tho=!o  bnildinir'  are  largely  residences, 
two  or  three  being  hotels.  The  system  was  underdrained  only 
where  it  was  found  nooessarv  in  the  construction  of  the  sewers. 

The  quantity  of  ground  water  ontoring  the  system  is  large  and 
is  responsible  for  the  high  cost  of  pumping  and  for  the  high 
frictional  losses  which  are  found  to  exist  in  the  pumping  main. 

The  sewage  enters  one  of  two  grit  chambers  about  eight  feet 
s(|uare  from  the  force  main  and  accumulates  to  a  depth  of  four 
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feet.  There  it  flows  through  a  straight  iron  pipe  inio  t: 
settling  chamber  which  is  eighty  feet  long  and  eighteen  iV 
wide.  From  the  settling  chamber  it  flows  over  a  concrete  wh 
into  the  siphon  chamber  and  enters  one  of  three  aut-^ru.;* 
siplum?.  Adjacent  to  the  siphon  chamber  is  the  valve  ■■'. 
which  is  to  be  housed,  and  in  which  have  been  placed  the  va'. 
which  enable  the  attendant  to  cut  out  any  one  of  the  four  t':- 
UhU,  The  ^'it  chambers,  the  settling  chamber,  the  si\i 
chamber  and  the  valve  well  are  all  built  in  the  same  concrr 
vault.  This  was  built  with  its  base  on  the  natural  surface  a* 
is  protected  on  its  sides  and  top  by  an  earth  embankmei 
Fr(»m  the  siphcm  diamlK^r  the  r?ewage  flows  through  a  ten-io 
pipo  and  a  trouirh  distributor  upon  the  filter  beds. 

The  distributor  has  a  flat  bottom  and  is  about  three  feet  wi 
at  the  intake  end  and  ei,irliteen  inches  wide  at  the  lower  end. 
has  a  depth  of  throe  inches  and  at  six  to  eight  points  along  ei 
>i<le  it  has  small  fonr-iuch  lateral  channels  leading  from  it  wli: 
carry  the  sewai^e  upon  the  beds.     The  flow  into  these  laterals 
rcirnlato<l  by  a  hinged  pite.     After  leaving  the  distributors  i 
<ewa<re  filters  throutrh  three  feet  of  sand  of  three  grades   (si 
not  available)    and  one  foot  of  crushed  stone  having  a  size 
Iwccii  chestnut   and  stove  coal.     Each  of  the  four  bed^   is  1 
feet  lon«:,  forty  feet  wide  and  has  a  filtering  area  of  0.09  aci 
When  the  beds  are  in  use  tlie  sewafije  is  to  flow  upon  each  beil 
three  dnv-  and  then  the  bed  is  to  l>e  allowed  twenty-four  hoi; 
re<t.      Kaeh   brd   is   iinilerdraine<l  by  six  lines  of   four-inch  f 
drain  ])ipe  rnnninir  tlie  c^ntire  leuirth  of  the  beds.      Sewa^v  ] 
not  yei  been  j^assed  throuirh  the  tank  or  IxmIs  and  it  is  impossi 
to  say  anythinc:  repirdinc:  the  actual  operation  and  l)ehavior 
the  j)Iant.     The  amount  of  ])umpinir  necessary  to  lift  the  sewi 
io  tlie  se|)lie  tank  and  to  force  it  throuirh  the  8,*>00  feet  of  niai 
from  which  llie  leakajcr<'  is  larire,  makes  the  cost  of  operation 
•jreat  that  at  th(»  ])resi'nt  t'lne  tlie  scwaire  is  not  beinj?  reirulai 
pumped,  an<l  a  viirfU'ons  effort  is  b(Mn,i»:  niade  to  devise  a  plan 
carry   the   sewaiife   to   the  di^yxwal    plant   in   a   more   economii 
manner. 

The  Solid  matter  from   the  ■shnltre  chamber  is  to  ho  wash 
throuirh  an  ei^hteen-ineh  pipe  upon  a  sludiye  bed  100  feet  lor 
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30  feet  wide  and  containing  a  depth  of  3  feet  of  crudhed 
stone.  At  one  side  of  this  bed  in  a  trench  two  and  one-half  feet 
deep  has  been  placed  a  ten-inch  drain  which  is  covered  to  a 
depth  of  five  and  one-half  feet  with  crushed  stone  and  which 
carries  the  liquid  portion  of  the  sludge  received  by  the  contact 
bed  to  the  discharge  pipe  at  a  point  below  the  filter  beds. 

The  sewage  is  a  very  weak  one  because  of  the  large  amount  of 
ground  water  entering  the  system. 

As  the  plant  was  not  in  operation  nothing  concerning  the 
effluent  can  be  said.  The  outlet  pipe  is  laid  in  the  same  trench 
that  the  i)ipe  leading  to  the  settling  tank  is  laid  and  empties 
into  Butt<?mut  creek  at  the  point  where  the  creek  is  crossed  by 
the  highway.  The  outlet  pipe  is  a  ten-inch  vitrified  tile  pipe 
and  its  discharging  end  is  below  the  surface  of  Butternut  creek. 

The  cost  of  the  5,600  feet  of  pipe  leading  from  Butternut 
creek  to  and  from  the  disposal  plant,  the  disposal  plant  consist- 
ing of  a  tank,  four  sand  filter  beds,  a  contact  bed  and  four  acres  of 
land,  at  $85  per  acre,  was  between  $18,000  and  $19,000.  The 
cost  of  laying  the  sewers  to  the  pumping  wells,  of  building  the 
two  wells,  of  building  and  equipping  the  pumping-house  with  a 
two  horsepower  inducticm  motor,  and  the  laying  of  5,600  feet 
of  force  main  from  the  pumping  plant  to  Butternut  creek  was 
about  $48,000. 

The  illustrations  show  general  views  of  the  plant,  one  a  gen- 
eral view  showing  the  filter  bods  and  on  the  left  the  settling  tank 
banked  up  with,  earth.  The  other  view  shows  a  nearer  view  of 
the  surface  of  the  filter  beds. 


WESTCHESTER  COUNTY  ALMSHOUSE,  EAST  VIEW. 

(  Under  Consiriiciion,) 

The  "Westchester  countv  almshouse  is  l<x»4ited  at  East  View  and 

■ 

has  an  average  attendance  of  alxmt  325. 

The  water  is  taken  from  three  concrete  reservoirs  fed  by 
springs.  One  of  the  resen'oirs  is  thirty-five  feet  square  and 
twelve  feet  deep,  a  second  is  twenty-five  feet  square  and  twelve  feet 
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deep,  and  the  third  is  twelve  feet  square  and  about  nine  let-:  leeri, 
and  the  capacity  of  the  three  wells  is  170,000  gallons.  The  supi.; 
is  abundant  and  good  and  is  furnished  to  the  live  buildings  yi  vj: 
institution. 

The  seweragi'  system  contains  500  feet  of  pipe  necesj-arr  • 
carry  the  sewage  from  the  institution  to  the  rectangular  VjiI 
thirty  feet  long,  twelve  feet  ^nde  and  six  inches  to  eight  inir 
deep,  a  pumping  well  twenty  feet  in  diameter,  1,100  feet  of  eiir 
inch  pipe  to  convey  the  pumped  sewage  to  the  four  bed^  of  cnisih:; 
stone,  through  one  of  which  the  sewage  passes  out  into  Saw  )I: 
creek.  At  the  present  time  the  contact  beds  have  been  alm- 
completcd  and  the  tank  and  pumping  walls  have  been  laid. 

As  the  sewage  enters  the  tank  it  will  pass  from  an  eight-it: 
pipe  into  any  one  of  three  six-inch  pipes  pointing  douiiwi:. 
and  emerging  from  these  pipes  it  will  strike  against  a  corbel  vb: 
will  serve  to  break  up  the  solid  matter.  A  wall  eight  feet  .:^ 
is  built  aen).ss  the  tank  three  feet  from  the  point  at  which  - 
sewage  enters,  and  in  this  wall  are  six  six-inch  by  six-inch  oi»^- 
ings  through  which  the  sewage  will  pass  from  the  grit  chain."- 
At  the  center  of  the  tank  and  across  it  is  built  another  wall-- 
feet  high  but  having  no  openings  in  it.  One  foot  from  it  and' 
either  side  are  to  be  placed  two  oak  baffles  which  will  reach'' 
within  thn  e  f(»et  of  the  bottom  of  the  tank  and  a  few  inches  al>?'^ 
the  surface  of  the  sewage.  A  third  and  similar  baffle  is  plao- 
near  the  outlet  end  of  the  settling  tank.  In  passing  from  it. 
tank  to  the  pumping  will  ihe  sewag(»  passes  through  two  openiu:- 
in  the  dividing  wall,  the  openings  being  four  feet  in  lenf^th  an: 
about  eight  inches  high.  From  the  pumping  well  the  sewaci-  i= 
to  be  pumjx'd  to  the  contact  b(Mls,  a  distance  of  about  1,100  u^:. 
Xo  valves  have  yet  been  plaecl,  but  the  plans  show  that  there  aiv 
to  be  two  valves,  one  on  each  side  of  the  manhole  opposite  tb 
center  of  the  contact  area.  Tlu  se,  it  seems,  will  allow  the  ?e\val^ 
to  be  discharged  upon  ImhIs  1  and  2  or  upon  all  four  bed?,  lu: 
not  necessarily  upon  o  and  4  alone.  The  contact  beds  have  ro^r 
upon  row  of  four-inch  tile  placed  diap.nally  on  their  beds  arc 
feeding  into  an  eight-inch  vitrified  j)ij)e  ( xtending  along  the  hv: 
side  of  the  beds.     Above  the  tile  is  placed  a  depth  of  five  feet  of 
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•ne  screened  from  nearby  soil  and  ranging  in  size  from  three 
d  four  inches  to  one-half  inch.  There  are  no  surface  dis- 
butors,  the  sewage  being  discharged  at  four  or  five  points  along 
3  side  of  each  contact  bed  from  six-inch  pipes.  Each  bed  is 
rty  feet  wide,  fifty-six  feet  long  and  is  separated  from  adjoining 
ds  by  an  earth  embankment  about  four  feet  wide  and  extend- 
g  one  foot  above  the  stone  in  the  contact  beds.  Around  the 
ds  has  been  built  an  earth  embankment  about  five  feet  wide, 
iviug  a  slope  of  1  to  1.5  and  haviug  its  top  about  four  feet 
>ove  fhe  top  of  the  stone  in  the  beds.  The  effluent  from  the 
ids  is  to  be  discharged  into  Saw  Mill  creek  at  a  point  about 
t-enty  feet  distant  from  the  manhole;  the  effluent  enters  at  the 
id  of  bed  ]Sro.  1. 

The  cost  of  the  entire  phmt  is  $8,600. 

The  illustrations  show  the  settling  tank  and  pump  well  during 
instruction  and  the  four  contact  beds. 


ELMHURSTi 

-About  the  beginning  of  the  year  1905  a  sewage  disposal  plant 
-s  constructed  at  Elmhurst,  a  part  of  the  borough  of  Queens  of 
^v  York  city.  The  j)hins  under  which  the  construction  pro- 
ved were  submitted  by  Air.  Charles  Hart  of  Brooklyn,  the 
•Oiss  recommended  following  that  of  the  International  Sewage 
>osal  Company  of  Boston,  Mass. 

ti.^  plant  is  designed  to  treat  1,000,000  gallons  of  sewage  per 

.nd  consists  of  a  pump  well  and  pump,  four  concrete  sedi- 

ition  tanks,  a  ilu<h  tank  and  a  sludge  filter,  all  in  a  one- 

Tjrick  building,  togetlier  with  three  open  sand  filters  having 

^^^^a  of  one  acre.     The  sewage  is  delivered  to  the  plant  in  a 

^^-four  by  thirty-two-foot  brick  pump  well  built  in  connection 

t:he  front  portion  of  the  building.  Two  nine  by  twelve-Inch 
^^:^rvice,  direct  actinji;  duplex  Worthington  pumps  elevate  the 
^^5^  from  the  pump  well  about  ten  feet  and  discharge  it  in  a 

iron  pipe  eight  inches  in  diameter  into  the  tanks.     These 

^  Condensed  Irom  article  In  Engineering  Record,  Tolome  52,  page  87. 
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tanks,  four  in  number,  as  shown  in  the  plan,   are  nineteen  bj 
eighty-two  inches  plan  and  five  feet  six  inches  deep.     The  flush 
tank  is  of  the  same  length  and  depth,  but  fourteen  feet  wide.   The 
discharge  pipe  from  the  pumps  is  connected  with  an  open  channel 
built  in  the  top  of  the  concrete  wall  at  the  front  of  the  tanb. 
This  channel  extends  the  width  of  the  row  of   tanks,  with  u 
inlet  and  an  outlet  opening  from  it  into  each  clarifying  tank  ami 
a  single  opening  into  the  flush  tank,  the  openings  all  being  cot- 
trolled  by  sluice  gates.    In  the  tops  of  the  division  walls  betwefli 
the  tanks,  at  the  ends  furthest  from  the  channel,   are  openings 
also  controlled  by  sluice  gates,  which  connect  the  adjacent  tanks. 
The  flow  may  thus  be  diverted  from  any  tank  or  maintained  iim 
one  tank  to  the  next,  the  gates  being  arranged  so  that  any  ok 
tank  may  be  thrown  out  of  operation  without  aflFecting  the  other 
tanks.     The  flow  usually  enters  the  end  tank  and,  flowing  CKt 
tinuously,  passing  into  tank  Xo.  2,  then  out  into  the  channel,  tb 
into  tank  No.  3  and  through  the  di\'ision  wall  into  tank  Xo.i. 
then  out  into  the  channel  and  into  the  flush  tank.      It  is  auK- 
matically  discharged  from  the  flush  tank  at  intervals  through* 
sixteen-inch  pipe  leading  to  the  filter  beds. 

All  the  gates   are  protected  by  partially   submerged   verti(i 
shields  to  prevent  the  flow  through  them  being  drawn  immediately 
from  the  surface  of  the  liquid  in  the  tank.     These  shields  are 
made  of  galvanized  iron,  bent  so  as  to  form  with  the  side  walb 
of  the  tanks  protected  spaces  about  three  feet  square.     The  sludge 
discharge  outlets  arc  placed  in  the  center  of  the  floor  of  each  tank 
and  the  floor  surfaces  are  inclined  toward  them.     These  outlets 
are  connected  to  a  twelve-inch  cast  iron  pipe  laid  longitudinalh 
under  the  floor  to  the  sludge  filter  and  are  controlled  by  hanj 
operated  valv(*  with  vertical  stems  extending  up  to  a  narrow  plat- 
form supported  by  a  wooden  truss  over  the  tanks  at  the  middle 
of  the  building.     For  drawing  off  the  supernatant  clear  liquid, 
at  times  of  cleaning,  a  six-inch  outlet  from  each  tank  is  provided 
leading  from  a  point  at  the  mid  d(*pth  of  the  tank  into  the  main 
discharging  onto  the  filters.    The  remaining  liquid  and  the  sludge 
are  turned  into  the  sludge  filter  in  the  adjoining  portion  of  the 
building.     The  sludge  filter  is  twenty  by  fifty  feet  in  area  and 
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three  feet  three  inche.s  deep,  the  size  of  material  varying  from 
three-inch  stones  at  the  bottom  to  sand  at  the  top.  Over  the  sand 
is  placed  about  four^inches  of  the  fuel  used  for  lii'ing  the  boiler 
furnaces,  buckwheat  coal  usually.  AVlicnever  sludge  is  discharged 
from  the  tanks,  the  heavy  liquid  passes  by  means  of  a  twelve-inch 
east-iron  pipe  onto  the  sludge  lilter  by  means  of  a  transverse 
trough  from  which  the  liquid  overflows  onto  the  lilter.  The 
li«iuid  passes  through  the  liltering  material  to  the  uuderdrain  and 
so  hack  to  the  pump  well.  The  sludge  that  is  intercepted  on  the 
surface  of  the  lilter  is  scraped  off  and  together  with  the  fuel  on 
the  surface  is  dumped  as  a  mixture  in  the  coalroom  and  finally 
burned  in  the  boiler  furnaces. 

Careful  provision  for  ventilation  is  made  throughout  this 
plant,  a  complete  system  of  ventilating  ducts  connected  with  a 
thiriy-six-inch  Bulfalo  Forge  Company  fan  in  the  pumproom 
being  installed  for  this  purpose.  The  receiving  pump  well  is 
ventilated  and  a  system  of  underdrains  in  the  filters,  to  be  de- 
scribed latpr,  arc  also  connected. 

The  three  filters  at  the  rear  of  the  building  arc  arranged  in  a 
row,  one  bed  next  to  the  buildings,  and  the  other  two  behind. 
They  are  built  wuth  concrete  floors,  side  and  division  walls  are 
made  from  100  to  13;^  feet  wide  and  from  114  to  153  feet  long. 
The  outlet  pipe  from  the  tanks  is  carried  on  concrete  piers  at  one 
end  with  six-inch  branch  outlets,  five  in  number  for  the  first  two 
beds  and  eight  for  th;;  third  bed,  connected  with  open  distribut- 
ing drains  laid  on  the  surface  of  the  sand.  The  drains  are  formed 
of  twelve-inch  vitrified  clay  sewer  pipe  split  in  half  along  the 
horizontal  c<  nter.  The  total  area  of  these  beds  is  one  acre,  the 
rate  of  filtration,  therefore,  accordiri*::  to  the  d<»sign  being  1,000,- 
000  gallons  per  acre.  Tn  order  to  secure  this  hiirh  rate  special  pro- 
vision for  aeration  has  been  ma<]c  throughout  the  bed,  the  filter 
being  constructed  as  follows:  Lines  of  air  ducts,  formed  by  split- 
ting ten-inch  vitrilied  pipe  alono;  the  Inniritudinal  center  line,  are 
placed  longitudinally  in  <  ach  filter  on  six-foot  centers,  with  their 
convex  sides  up  and  their  lower  edges  about  two  inches  above 
the  bottom  of  the  layer  of  broken  stone.  These  ducts  extend  the 
full  length  of  the  two  beds  and  open  to  the  air  above  the  third 
bed.    At  the  opposite  end  next  the  buildings  they  connect  with 
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an  air  chamber  built  in  the  concrete  wall  of  the  building.  Tni 
chamber  is  connected  to  the  fan  in  the  piimprooin  by  an  eighteti 
inch  air  duct  laid  with  tight  joints  under  the  concrete  floors  • 
the  sedimentation  tanks.  The  bed  is  reallv  in  two  stories,  tl 
broken  stone  base,  the  gravel  and  the  eighteen  inches  of  saj 
above  being  rejK'ated.  This  allows  the  air  ducts  to  be  placed  l>" 
at  the  bottom  of  the  entire  bed  and  about  the  middle  of  the  b 
where  the  broken  stone  layer  is  repeated,  ^o  informatiou 
available  as  to  the  efficiency  of  this  plant,  the  engineers  in  char 
l)eing  apparently  unwilling  to  express  themselves  as  to  the  d 
ciency.  The  plant  was  visited  by  one  of  the  engineers  of  i 
Department  in  the  spring  of  1007,  and  again  in  August,  1C"J 
and  at  both  times  the  filters  were  not  running,  the  tank  efflue 
being  discharged  directly  through  a  dredged  or  dug  channel  ii 
the  waters  of  the  sound. 

The  illustrations  show  first,  a  general  view  of  the  boiler-hoi 
and  tank  building  from  the  outside;  second,  an  interior  view 
the  sedimentation  tankrooni  and  particularly  the   inlet  chanix 
and  third,  a  view  of  the  filter  beds. 


FAIR  HAVEN 

Lwated  at  the  southern  end  of  Skaneateles  lake,   and  direc 
opposite  Cilen  Jlaven,  is  a  community  of  from  50  to  100  peo 
which  is  called  Fair  Jlaven.     The  lu>tel  at  this  place  is  niaintaii 
only  for  its  bar  an<l  the  average  daily  attendance  is  small. 
meals  are  served  and  no  i^iTort  is  made  to  keep  lodgers. 

The  water  supply,  like  that  at  (lien  Haven,  is  obtained  fr 
•prings  on  the  hillside,  the  hotel  being  located  at  the  base  of  1 
jiill  and  at  the  water's  edge.  The  spring  water  runs  freelv  at 
times  and  water  is  taken  from  the  running  streams  as  requin 
Xo  measurement  of  the  flow  has  been  made.  In  its  eflForts 
maintain  the  purity  of  its  water  supply,  Syracuse  erected  a  d 
posal  plant  at  this  place  which  is  to  purify  only  the  sewage  fn 
the  hotel.  Privies  are  us<m1  at  the  homes  of  the  other  inhabitai 
of  the  community  and  the  h\\\l  matter  is  removed  everv  w« 
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The  disposal  plant  at  Fair  Haven  was  built  about  a  year  ago 
.  cares  for  the  sewage  of  the  Fair  Haven  hotel.    The  treatment 

hardly  be  said  to  be  more  than  a  sedimentation  followed  by  soil 
ration. 

\t  the  rear  of  and  at  an  elevatiim  above  the  hcrtel  was  built  a 
vy  vault.  The  privy  is  a  small  wooden  four-l'tet  by  eight-feet 
leture,  buiU  over  a  vault  about  two  feet  wide  and  running 
tn  one  end  of  the  privy  to  the  other  under  both  of  its  com- 
tments.  Into  this  from  a  flush  tank  about  fifteen  feet  away 
L  containing  an  automatic  siphon  there  is  discharged,  or  was 
i^harging  on  July  13,  1907,  about  eighty  gallons  of  water  every 
een  minutes.     This  water  is  taken  from  n  miniature  reservoir, 

by  a  spring  floAving  down  the  side  of  the  hill,  at  a  point  per- 
is ten  feet  higher  than  the  top  of  the  flush  tank  and  not  more 
m  fifteen  feet  away;  and  flushes  the  sewage  into  a  settling  or 
t  chamber  that  is  about  ten  feet  distant  from  the  privy  vault. 
is  grit  chamber  appeared  to  be  octagonal  in  plan  with  a  diam- 
r  of  about  four  feet.  The  sew^age  enters  near  the  top  of  the 
t  chamber  through  a  six-inch  pipe  and  ilows  from  it  through 
Pour-inch  tile  pipe  on  the  opposite  side  of  the*  chamber,  the 
ake  of  this  outlet  pipe  being  about  six  inches  below  the  surface 
the  sewage  in  the  grit  chamber.  Adjacent  to  the  grit  chaml>er, 
1  connected  with  it  by  the  four-inch  pijH*  placed  in  the  wall 
►arating  the  two  chambers,  is  the  distributing  tank.  This  tank 
three  feet  square  and  contains  a  siplion  discharging  through  a 
e-inch  pii>e  into  a  manhole  fift(»en  feet  distant  in  the  bottom 

^vhich  is  built  a  concrete  cone.     The  sewage  enters  at  the  base 

the  cone  on  one  side  of  the  manhole  an<l  leaves  the  manhole 
rough  a  four-inch  pipe  placed  on  the  other  side  of  the  cone, 
be  object  of  the  cone  may  In*  to  prevent  a  too  ready  flow  of  the 
wage  into  the  drain  pijie  and  it  may  be  to  give  greater  oppor- 
nity  for  aeration.  After  leaving  this  manhole  the  sewage  flows 
to  about  175  feet  of  tile  drain  pipe  from  which  it  filters  into 
e  surrounding  soil.  This  pipe  is  from  twenty  t^>  forty  feet  from 
e  water's  edge  and  on  that  side  of  the  road  nearest  the  lake, 
be  soil  is  a  mixture  of  clay  and  gravel  and  stone,  not  particu- 
rly  adapted  for  filtration. 


770  Twentieth  Annual  Report  of  the 


FAR  ROCKAWAY 

Far  Rockaway  is  situated  in  the  southern  part  of  the  boroi 
of  Queens  and  near  the  shore  of  Long  Island  sound. 

The  water  is  supplied  by  the  Queens  County  Water  Coiup 
and  is  taken  from  wells  having  a  diameter  of  six  inches  and  n 
ing  in  depth  from  35  to  220  feet.  The  daily  supply  from  tl 
wells  is  about  2,400,000  gallons.  The  company  has  two  ?ta 
pipes,  one  at  Rockaway  Park,  12  feet  in  diameter  and  120 
high,  and  one  at  Far  Rockaway,  20  feet  in  diameter  and 
feet  high.  There  are  ninety-seven  miles  of  pipe  in  the  distri 
ing  system,  the  pipe  ranging  in  diameter  from  four  in< 
to  twenty  inches,  and  to  this  system  3,785  connections  have  I 
made.  The  water  is  filtered  before  being  used  and  passes  thro 
one  of  two  beds,  one  of  which  has  an  area  of  20,000  square  i 
while  the  other  has  an  area  of  23,000  square  feet.  The  filter 
material  has  a  depth  of  four  and  five- tenths  feet,  there  being  tl 
feet  of  fine  sand,  six  inches  of  coarse  sand  and  one  foot  of  coi 
gravel.     The  system  was  installed  in  1885. 

The  sewage  disposal  plant,  which  is  of  the  chemical  precipitat 
type,  has  been  in  operation  for  eleven  years,  was  designed 
J.  J.  Powers,  and  is  similar  in  construction  to  the  plant 
Jamaica  or  Ozone  Park,  but  has  four  instead  of  six  chaml>er5 
each  of  the  two  scTies  of  chambers.  The  sewerage  system  i 
combined  system.  To  carry  the  sewage  to  the  plant  it  has  l> 
found  necessary  to  build  three  ejector  plants  in  each  of  which 
been  placed  two  ejectors. 

The  sewage  at  first  enters  a  well  having  a  diameter  of  twe 
feet,  and  accumulates  to  a  depth  of  about  twenty  feet.  Fi 
this  well  it  is  pumped  into  the  plant  at  the  rate  of  1,280,000  j 
Ions  daily.  The  sewage  is  screened  at  the  receiving  well.  T 
well  was  cleaned  in  1900  and  again  in  May,  1907.  At  the  ti 
of  the  first  cleaning  the  well  was  half  full  of  detritus  and 
the  time  of  last  cleaning  the  well  contained  a  depth  of  about  1 
feet  of  sand.  This  solid  matter  was  deposited  with  the  sludge 
depressions  near  the  plant.  As  the  sewage  enters  the  plan1 
stream  of  lime  water  is  mingled  with  it  and  this  is  thorougi 
mixed  with  the  sewage  as  it  flows  through  the  four  chamb 


>- 

U 


a 

< 


State  Depabthent  of  HEALTir.  771 

which  have  a  combined  length  of  300  feet.  In  its  passage  through 
the  plant  the  sewage  passes  through  two  screens,  under  two  dip- 
boards  and  over  a  weir.  Sludge  accumulates  to  a  depth  of  nearly 
three  feet  during  a  period  of  two  weeks.  During  the  winter 
months  the  channels  arc  cleaned  once  in  four  weeks  instead  of 
cnce  in  two  weeks.  Two  days  prior  to  cleaning  the  chambers  the 
disinfectant  made  by  using  eighty  pounds  each  of  manganese  di- 
oxide, common  salt  and  vitriol  is  allowed  to  be  passed  into  the 
pewage  for  two  hours.  For  the  past  six  years  the  sludge  removed 
from  the  chambers  has  been  deposited  in  depressions  near  the 
plant.  The  sewage  empties  into  Jamaica  bay  about  300  feet 
from  the  plant.. 

Samples  of  the  effluent  taken  at  the  weir  in  the  outlet  channel 
showed  a  loss  of  the  methylene  color  in  fifty-two  hours,  and  were 
clouded  with  flocculent  masses. 


GARDEN  CITYi 

Garden  City  is  an  incorporated  city  situated  in  the  town  of 
Hempstead,  Nassau  county,  laid  out  and  managed  by  a  private 
corporation.  The  Garden  City  Company. 

The  property  belonging  to  the  company  is  divided  naturally 
into  five  sewer  areas  or  valleys  running  approximately  north  and 
south  across  the  property  and  which  would  naturally  collect  all 
the  drainage  at  tlife  southerly  boundary  at  five  different  points. 
Three  of  these  control  some  eight  or  nine-tenths  of  the  sewage, 
and  one,  the  Cherry  Valley,  drains  almost  all  the  present  town 
«nd  provides  for  growth  to  the  west  for  a  mile  or  so.  From  these 
points  the  sewage  is  pumped  l)v  automatic  centrifugal  pumps 
electrically  connected  to  the  di?])o.*al  i)lant,  which  is  on  a  knoll 
near  the  southerly  boundary  line  just  wo?t  of  the  Cherry  Valley 
road.  The  tank  is  peculiar  in  being  circular  in  two  concentric 
circles,  the  sewage  entering  the  outride  ring  and  passing  through 
the  eight  divisions  and  into  th(»  inner  circular  spare,  from  which 
it  is  discharged  onto  the  beds.  These  beds  are  twelve  in  number, 
are  artificial,  filled  with   selected  sand   from  the  vi(*initv.     The 
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distribution  on  the  beds  is  eflFected  by  means  of  a  system  oii 
phons  whicli  discharge  regularly  on  bed  after  bed  in  successii. 


GLEN  HAVEN 

Glen  Haven  is  a  summer  resort  located  at  the  southirn  t 
tremity  of  Skaneatoles  lake.  There  are  at  this  place  nine  cnt 
and  the  Glen  Have  n  Hotel  all  being  under  the  managenii;ii: 
tho  hotel.  During  three  months  of  the  year,  from  June  ir»th 
September  ir)th,  the  population  ranges  anywhere  from  ton 
fifteen  to  250,  but  during  the  remainder  of  the  year  there  ir 
one  at  the  place. 

The  water  supply  is  obtained  from  springs  on  the  hill  K 
of  the  hotel,  a  wooded  hill  which  rises  almost  abruptly  from 
water's  edge  to  a  height  of  over  400  feet  and  from  whicli 
abimdant  water  supply  is  obtained.  This  is  piped  into  the  t 
and  cottages  and  to  the  drinking  fountains  in  the  park, 
measurements  of  the  quantity  of  water  available  have  been  il 
and  a  large  part  of  the  present  supply  is  wasted. 

The  city  of  Syracuse  draws  its  water  supply  from  Skanea* 
lake,  and  to  protect  tho  purity  of  its  supply  it  has  undertaken 
construction  of  a  sedimentatirm  tank  and  of  contact  beds  for 
purification  of  the  Olcn  Uavon  sewage.  At  the  present  time,  i. 
13,  1007,  the  excavation  is  being  rushed  but  it  docs  not  ^ 
probal)le  that  the  ])lant  will  be  in  operation*  before  the  cbii 
season. 

As  at  present  flesigned  the  sewage  is  to  colleet  in   a1x->ut  1 
feet  of  sewer  pij)e  through   whi(»li  it   will  flow   by    crravirv 
pumping  chamber.      From   this  ]nimping  chamber    it    will 
through  about  thirty  foot  of  ])ipe  to  a  settling  tank,  eightf  en 
one-half  feet  long  and   ten   feet  wide.     It  will    enter   this  ' 
through  seven  T's,  discharizinG:  three  feet  above  the  bottom  M 
tank,  and  leave  through  six  T's  whose  intake  ends  are  also  t' 
feet  above  the  bottom  of  the  tank.     These  six  T's,  however,  lea 
an  eight-inch  overflow  pipe,  within  which  is  placed  n    four-i 
outlet  pipe  discharging  at   a  level  four  feet  above    the  levi 
which  the  sewage  enters  the  tank. 
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From  this  tank  the  sewage  flows  iiil(3  tho  dosiipj;  tank.  This 
Josing  tank  is  thirteen  feet  by  fifteen  feet  and  i.s  .surronndcJ  hy 
he  four  contact  beds,  so  laid  out  that  they  form  a  rectangle  thirly- 
hree  feet  nine  inches  by  thirty-flve  feet  two  inches.  In  the 
losing  tank  will  l^c  placed  eight  automatic  time  siphons  which 
vill  regulate  the  flow  upon  the  heds  and  the  discharge  from 
he  same. 

The  cohlact  beds  are  to  be  built  adjacent  to  the  septic  tank 

ind  are  to  be  tiHed  with  crushed  stone  to  a  depth  of  a  few  feet. 

fn  the  lx)ttom  of  each  bed  will  be  laid  ten  feet  of  six-inch  under- 

Irains  and  nearlv  thirty  feet  of  four-inch  lateral  underdrains. 

i-  I' 

From  the  contact  beds  the  sewage  will  flow  through  an  eight- 
iicli  pipe  directly  into  the  lake  from  which  the  proposed  location 
f  the  plant  is  about  250  feet. 

The  sewage  may  be  turned  directly  into  the  discharge  pipe  al- 
>wing  the  settling  tank  to  be  cleaned,  or  it  may  be  passed  through 
he  settling  tank  and  emptied  into  the  discharge  pipe  without 
•assing  through  the  contact  beds. 

!Mr.  Allen,  city  engineer  of  Syracuse,  is  engineer  of  con- 
triiction. 


HUDSON  SCHOOL 

The  Hudson  S<^hool  for  Girls  is  a  State  institution  located  at 
Hudson,  X.  Y.,  and  is  sitnated  on  the  east  bank  of  the  Hudson 
md  on  a  hill  overlooking  the  river. 

The  water  supply  of  the  school  is  delivered  by  the  municipality 
:>f  Hudson  and  is  taken  from  Taghkanic  creek,  some  twelve 
niles  from  the  city.  After  passing  through  seven  miles  of 
,welve-inch  and  sixteen-inch  pipe,  the  water  enters  an  80,000,- 
)00  gallon  resen'oir.  Xear  the  city  the  water  passes  through  one- 
[lalf  acre  of  filtering  area  having  a  depth  of  nearly  3.5  feet  of 
land,  gravel  and  stone.  From  this  filter  the  water  passes  into  two 
reservoirs,  one  having  a  caf)acity  of  »3, 500,000  gallons  and  the 
)ther  670,000  gallons,  and  from  these  reservoirs  it  is  supplied  to 
he  city  of  Hudson  and  to  the  «choo].  An  average  of  20, 4:13  gal- 
lons of  water  is  used  daily  by  the  school,  this  being  slightly  less 
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than  seventy-one  gallons  per  head  per  day.  Sixteen  builiiiir- 
longing  to  the  school  are  supplied  with  water  through  aK»ut-' 
feet  of  pipe.  Water  has  been  taken  from  this  source  since  1 
by  the  city  of  Hudson  and  since  18S7  by  the  school. 

A  sewerage  system  having  a  length  of  about  3,300  feet  was! 
in  1887  to  carry  the  sewage  to  the  river.  In  December,  1&«. 
new  sewerage  system  and  sdtling  tank  wore  jmU  into  oper 
and  the  old  system  was  converted  into  a  storm  water  system. 
new  system  has  a  length  of  about  4,800  feet  and  is  made  upo 
eight  and  ten-inch  vitrified  tile  pipe,  half  of  which  is  eigti 
pipe.  The  population  connected  with  the  system  is  374  pe 
311  inmates,  fifty  women  officers  and  thirteen  men  to  cai 
grounds. 

The  purely  dome-tic  sewage  enters  the  settlin"*  tank  th 
an  eight-inch  pipe  in  which,  in  the  inlet  chamber,  has  been  ] 
two  valves,  one  regulating  the  flow  of  sewage  thron<y^h  the 
the  other  diverting  the  flow  from  the  tank  to  the  discharge 
This  discharge  pipe  is  nine  foot  ten  inches  above!  the  inlet  ch 
bottom  but  enters  the  chamber  at  a  point  4.33  feet  above  tl 
tom  of  the  chamber  and  four  foot  eleven  inches  below  the  s 
of  the  sewage  when  the  surface  level  is  at  its  highest  point.  1 
])asses  along  and  from  om?  side  of  the  chamber  to  the  oth 
average  distance  of  fifty-two  foot.  At  the  outlet  end  of  the 
bor  tho  sowag(i  enters  a  six-inch  horizontal  pipe,  ten  feet 
4.25  f(»ot  above  tlie  bottom  of  the  chamber,  and  perforate< 
two-inch  holes  spaced  one  ff>ot  apart.  From  this  pipe  the  e 
may  n^ach  the  disoliarirc^  pipe  through  one  of  t\vo  ivavs:  a 
inoh  swivolod  pipe  having  a  length  of  six  feet,  or  a  ri<nd  si 
pipe.  The  four-inoli  swivclcd  ]npo.  is,  or  evidently  Avas,  inl 
for  use  only  in  cleaning  the  chaml>or  and  by  means  of  it  tli 
face  level  of  tho  sowage  in  tho  soj)tio  chamber  m-av  be  ' 
from  four  foot  tliroo  inches  to  nine  foot  throe  inches.  0 
day  of  inspection,  Augu-t  20,  tho  (lo])th  of  sowage  was  al>oi 
foot.  From  tlio  open  end  of  this  swivolod  pipe  the  sewa<rc 
into  an  o|)on  somi-cvliiulrical  cast  iron  trough  about  twelve  i 
in  diameter  a!ul  four  foot  two  inches  above  tho  floor  of  the 
chamber.  This  trough  is  ootinoctod  with  tlio  rigi<l  six-incl 
let  pipe  and  disoharg(\s  tho  oflhicnt  into  tlio  oiglit-iii(.]i  uix 
toiidcMl  for  that  pur|)()so.     When  \\\o  -iwivoh^d  ]upo   is   in  a  ii 
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"fcical  position  discharge  takes  place  through  the  rigid  six-inch 
o.  In  discharging  through  this  pipe  the  sewage  rises  through 
!  feet  of  pipe,  flows  horizontally  through  some  ten  feet  more 
.  then  drops  nine  feet  three  inches,  discharging  into  the  effluent 
C3  througli  the  same  pipe  through  which  discharge  from  the 
t  iron  trough  takes  place.  Once  in  this  eight-inch  vitrified  tile 
-Tent  pipe  the  effluent  flows  across  the  school  property  and  emp^ 
3  into  the  Hudson  river  630  feet  from  the  fence  on  the  west 
e  of  the  school  property. 

The  dir^charging  end  of  the  effluent  pipe  is  below  the  water  sur- 
ie  ahout  nine  inches  at  low  tide.  As  samples  of  the  effluent 
uld  not  be  obtained  at  this  point  they  were  taken  from  the 
nveled  pipe  in  the  outlet  chamber.  These  samples  indicated  a 
trescible  effluent  in  14.5  hours,  but  this  should  not  be  considered 
nonnal,  as  only  a  very  small  fractional  part  of  the  sewage  was 
"wing  through  the  tank  at  the  time.  The  effluent  was  slightly 
rbid  and  had  but  a  slicfht  odor. 

^Provision  for  cleaning  the  chamber,  the  inlet  and  outlet  chani- 
rs  has  been  made  by  laying  six-inch  pipe  in  the  beds  of  the 
E^nibers,  leading  to  a  six-inch  vitrified  pipe  outside  of  the  build- 
5.  About  300  feet  from  tlio  tank  this  sludge  pipe  terminates, 
discharging  end  being  iml)oJded  in  a  masonry  retaining  wall 
fl  at  such  an  elevation  alx)ve  the  surface  of  the  soil  as  to  allow 
vagon  to  be  driv(»ri  beneath  it.  A  gate  valve  placed  at  the  dis- 
irging  end  enables  (me  to  cut  off  the  flow  of  sludge  at  any  time 
I  makes  it  possible  to  remove  the  sludge  in  wagon  loads  without 
"idling  the  same. 

T-^rovision  has  also  Ixjcn  made  for  runniuii:  the  effluent  from  the 
inl)<'r  u|>fm  contact  bi-ds  as  soon  as  the  same  shall  bo  built. 
I.lio  chamber  has  not  been  clenned  since  it  was  put  into  com- 
^sion  and  at  present  there  cannot  be  more  than  three  inches  of 
i  nient  on  the  bottom  of  the  chamber.  This  again  is  un- 
il)todly  due  to  the  fracti(mal  i\n\\  that  was  pas-ing  through  the 
^  111  her  fur  a  jieriod  the  length  of  which  no  one  seems  to  know. 
t^  surface  scum  was  about  six  inches  thick, 
file  *!ewer  system  now  used  as  a  storm  -ystem  cost  about  $1,250 
*  the  new  sower  system  and  settling  tank  together  cost  $6,- 
1-15. 
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So  little  earo  or  attoiition  has  Ih-VIi  givi»ii  the  jilaiit  ibartr. 
of  operation  has  practically  been  nothiiisr. 

The  illustration  shows  the  exterior  of  the  building  "^^' 
sedimentation  tank. 


ITHACA 


The  city  of  Ithaca  lies  partly  on  an  alluvian  dep>?it  ar 
head  of  Cayuira  lake,  and  partly  on  the  throe  hills  which  siirr 
the  head  of  the  lake.  The  highest  point  of  the  level  porti.: 
the  citv  is  about  twentv-five  feet  above  mean  lake  level,  aii'l 
center  of  the  business  portion  is  about  a  mile  distant  fei 
lake.  Cornell  University,  with  its  many-buildinip*,  an«14. 
students,  lies  on  the  east  of  the  town  and  about  400  feet  alv^-: 
South  and  west  hills  are  less  thickly* populated,  but  a  cnibiitr 
population  is  gradually  encroaching  on  their  slopes.  A  5»'[* 
system  of  sowers  has  been  in  operation  since  1804,  the  2€' 
l)eing  all  rec^eived  in  a  receiving  well  on  the  northern  e«l? 
the  built-up  portion  of  the  city,  the  bottom  of  the  lake  being li 
ten  feet  below  mean  lake  level.  Two  auxiliary  pumpinir  stii 
are  n(H*essarv  to  carry  the  sewage  from  the  southern  poni-j? 
the  village^  to  this  well.  The  av(»rage  daily  How  is  found  to 
fnmi  a  minimum  of  1,000,000  gallons  per  day  to  a  maxiimi 
about  4,000,000,  tlu?  rise  and  fall  of  the  ground  water  in  tlu 
vian  soil  and  the  corrc^jKniding  amount  of  infiltration  Wv 
sponsible  f(u*  this  difference. 

When  the  sewers  were  built  in  1804,  disposal  was  had  bv 
ing  the  sewage  from  tlie  receiving  well  through    10,700 
fourteen-inch  cast   iron  pi])e  into  the  lake  at   a   point  wbi 
gradually    increasing    depth    of   water    had  reached    thirt 

■ 

This  point  was  about  one  mile  off  shore.  Owiiicr  to  the  irr- 
the  city,  the  capacity  of  this  outfall  pipe  and  the  capacitv 
pumps  has  been  overtaxed,  in  time  of  high  ground  watc 
fact,  at  times  it  has  not  been  j^os-^ible  to  handle  the  flow 
portion  of  the  sewage  has  been  diverted  throng:li  outlet?  ii 
'streams  which  surround  the  city.  TIk^  chii^f  of  these  oiirl 
been  at  the  pumping  station  where  a  fourteen-irjeli  outl^ 
tapped,  and  a  portion  of  the  flow  diverted  at  times  into  th^^i 
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Tu  reliev(»  the  attt'iidant  of  work  at  the  i)uinpiii<j;  station 
>  ecoiioiiii/x'  ill  fuel,  this  outlet  hac:  been  nsod  more  often 
las  be(?n  necessary,  and  large  deposits  of  se\vag(»  mud  have 
1  as  a  consequence  at  the  end  of  the  outlet  piixj.  Loud  oom- 
3  have  been  made  of  this  condition,  both  on  account  of  the 
Lon  of  the  banks  and  stream  as  well  as  on  account  of  the  in- 
aey  of  the  disposal  pipe.  Within  the  past  year  sedimenta- 
inks  have  been  built  on  the  grounds  adjoining  the  pumping 
1  from  which  discharire  is  made  into  the  nearbv  inlet  at  a 
where  a  greater  current  is  formed  than  heretofore.     These 

five  in  number,  are  eatdi  124  feet  long,  17  feet  wide, 
.2  feet  deep,  below  the  water  line,  containing  in  all  about 
00  gallons.  The  fourteen-inch  line  has  not  been  removed, 
It  by  an  arrangement  of  valves  it  is  possible  to  pump  with 
pressures  into  the  tanks  and  lake,  or  into  either  separately, 
rerflow  is  provided  at  the  outlet  end  of  the  tanks  into  the 
5en-inch  pipe,  the  head  in  the  tanks  allowing  about  1,000,000 
s  per  day  to  flow  into  the  lake  if  desired.  The  sewage  is 
ed  from  a  Y  branch  out  of  the  fourteen-inch  pi])e  through  an 
riser  in  the  middle  of  a  concrete  well  three  feet  wide  and 
feet  long.  From  each  end  of  this  well  the  sewage  flows 
.  channel  three  feet  bv  three  feet,  which  ext<?nils  the  entire 
.  of  the  tank.  Out  of  this  channel  opt  n  t<n  flap  valves,  two 
ich  tank,  leading  by  T's  and  straight  pipe  of  six-inch 
cotta  to  the  submerged  inlets  six  f(et  above  the  bottom. 
Crete  baffle  wall  ten  fe<^t  from  th<*  inlet  prevc  nts  any  forma- 
f  current.  A  similar  baffle  wall  at  the  outlet  end  protects 
itlet  valves  which  are  n^ctangular,  twelve  inches  high  by 
'-four  indies  long,  protected  on  the  outside  by  flat  valves, 
nnel  similar  to  the  one  already  d(?scril)ed  evtends  ah  ng  tU 
V  of  the  tanks  at  the  outlet  end,  and  a  weir  on  the  out<r 
f  tlii-^  channel  ])reserves  the  desired  level  of  the  water  hi  tlie 

The  ove Inflow  from  the  wall  is  in  a  channel  two  feet  widc\ 
end  of  which  is  a  vertical  eighteen-inch  cast  iron  pipe  which 
5  off  the  sewaire  into  tlie  stream.  The  walls  of  the  taidcs  are' 
)ot  thick,  heavily  reinforced  with  one-half-inch  IJamsome 
paced  seven  inches  vertically  and  twenty-four  inches  hori- 
ly.  The  tops  of  these  walls  are  held  from  spreading  by  one- 
ron  rods  spaced  five  feet  apart  and  against  tlwi  ptea^wTei  oi  \5iafc 
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bank  by  five-inch  i  hciiins  thirty  feet  apart.  The  channeU  at 
two  ends  are  siii)jH>i'te(I  on  i»njekets  and  tied  in  at  the  inlet  by 
pauded  metal  whieh  t'i)rnis  a  roof  to  the  channel.  Sludge  Ta 
arc  provided  on  the  huitoni  of  eaeh  tank  at  each  end  of  the  i 
channel,  and  in  the  irrii  enaniber  heading  by  pipes  to  a  sludge^ 
just  outside  the  tank.-.  The  slndi::**  pump  has  not  yet  been 
stalled,  but  it  is  prop(»s<iI  to  pump  the  sludge  at  proper  inter 
onto  beds  in  the  vicinity  wliieh  can  be  kept  covered  with  t 
from  the  puin])h(»use.  The*  elevations  liave  been  capcfully 
sidered  with  reference  to  the  future  construction  of  filter  bed 
a  selected  locality  pr(»vi(]ed  such  further  purification  is  i(\ 
necessary.  The  ori^nnal  de.^ii»n  of  the  sewage  system  was  plai 
by  Kudolph  Ilerinjr,  assisted  by  -I.  If.  Fuertes,  and  the  ])lan? 
the  tanks  wore  nuuh-  l>v  Williains  A:  Whitman,  of  Xew  York  « 


JAMAICA 

Th<»  Jamaica  15ay  l)isi)osal  IMant  is  located  in  that  part  oi 
borough  of  Queens  kn(»\\n  a<  0/.«»n(»  Park  and   about  one  i 

from  Jamaica  l»av. 

< 

The  water  .supply,  wliidi  is  funiishtd  by  the  Jamaica  W 
Supply  Company,  is  taken  fnnu  twenty  six-inch  and  eight- 
wells,  havin«2:  a  d«p!h  of  >ixty  feet,  and  located  about  a  i 
from  the  city.  The  wati-r  i-  carried  by  direct  pressure  in 
>tandpipe  at  Jamaica  having  n  cjijiaeily  of  400,000  gallon*?. 

I'nfortunatcly  it  has  not  lntn  possible  to  obtain  desired 
f(»rnialinn  cniiccriiinir  the  sewiiire  di.-pnsal  plants  lu  the  bor^ 
of  Queens  from  tlioM*  in  iinihority,  and  the  following  descrif 
will  1m'  larp'ly  the  re-ult  of  n  short  personal  inspection  of 
plant,  sui)j)leTnonted  by  such  int'oruiatiou  as  those  in  charge  al 
]»Iant  were  a])le  and  fell  free  to  p:ive.  The  plant,  which  is  oi 
chemical  ])re(i[)i!atio]i  type,  wa<  desi«rned  by  J.  J.  Powers 
was  put  in  op<'ration  in  ^lareh,  ltM):j.  Tt  has  a  capacit'^ 
10, 000, 000  callous  and  care-  for  the  se\va;rc  of  a  populatio 
nbout  2.*), 000.  The  sewerap*  system  is  made  up  in  part  of 
-ets  of  chambers  having  a  toial  width  of  12,")  feet  and  a  lenfft 
i'r»0  I'ret,  and  aboui  t wo-jriillis  mile  of  brick  etHuent  sewer. 
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The  sewage,  entering  the  plant  through  a  briok  Si  wor,  passes 
brough  one  of  two  thirtv-six-inoh  gate-valves  into  one  of  the  two 
aries  of  six  sedimentation  chamber?.     These  ohaml>ers  are  abiMit 

feet  wide,  250  feet  long,  and  about  7  feet  deep,  and 
re  so  placed  that  the  sewage  must  traverse  the  entire  length  of 
ne  before  it  can  enter  the  other,  and  in  its  flow  through  the  six 
bambers  it  traverse?  a  distance  of  1,500  feet.  Xt  ar  the  outlet 
nd  of  the  inner  or  sixth  chaml>er  of  the  series  is  a  weir  built 
iagonally  across  the  nine-foot  chamber  and  having  a  length  of 
^irty-two  feet.  After  passing  over  this  weir  the  sewage  flows 
bout  fifty  feet  before  it  enters  the  outlet  brick  sewer  which  leads 
rom  the  plant  at  .the  same  end  at  which  the  sewage  enters  and 
Drtically  beneath  the  inlet  sewer.  The  chambers  slope  from  each 
cid  toward  the  center  and  enable  the  sludge  or  other  matter  to 
e  washed  to  one  point  for  pumping. 

Lime  water  is  introduced  into  the  sewage  as  it  enters  the  plants 
«ing  fed  into  the  sewage  in  a  steady  stream.  Every  two  or  three 
^^ks  an  insecticide  is  passed  through  the  sewage,  and  once  in 
Ex  weeks,  prior  to  cleaning  the  sludge  from  a  set  of  chambers, 
he  chlorine  generated  from  fifty  pounds  of  sodium  chloride,  fifty 
lounds  of  manganese  dioxide,  and  fifty  pounds  of  vitriol  is  passed 
hrough  the  sludge. 

The  sludge,  which  is  not  used  for  any  purpi>s<',  is  puinj>ed  into 
in  earth  basin  0  feet  deep,  40  feet  wi<le,  and  fir>0  feet  long, 
n  its  fresh  state  about  forty  tons  of  the  sludge  are  removed  each 
nonth.  The  sewage  emptie-^  into  Jamaica  bay,  flowing  two-tenths 
nile  of  two-foot  brick  sewer  and  eight-tenths  mile  of  open  channel, 
lamples  of  the  effluent  taken  at  the  outlet  end  of  the  outlet  sewer 
bowed  a  loss  of  the  methvlene  color  in  less  than  twelve  hours. 

To  operate  the  plant  a  force  of  about  fourteen  men  is  required, 
^he  chemicals  used  during  the  year  are  approximately:  Lime, 
00  to  900  barrels;  perehlorato  <>f  iron,  5, ()()()  pounds;  XaCl. 
,500  pounds;  "MnO-..,  1,500  ])ounds;  vitriol,  1,500  pounds;  in- 
pcticide,  700  gallons. 

The  illustrations  show  detail  views  of  the  interior  of  the  build- 
up an<]  furnish  a  clear  i<lea  of  the  appearance  of  the  scilimenta- 
ion  tanks. 
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JAMESVILLE 

Situated  about  500  feet  above  the  city  of  Syracuse,  at  ili 
waters  of  Butternut  creek  and  in  the  village  of  Jaiuesville, 
Onondaga  County  Penitentiary.  The  village  of  Jamcsvil 
a  population  of  perhaps  300, 

'rtie  water  supply  of  the  penitentiary  is  obtained  from  a 
at  the  foot  of  the  hill,  and  is  lifted  'by  water  power  from  1 
nut  creek  232  feet  into  a  standpipe  twenty  feet  in  diamet 
sixty  feet  high.  One  thousand  eight  hundred  and  fifty  i 
pipe  lead  the  water  from  the  pump  to  the  standpipe,  and 
60,000  gallons  or  200  gallons  per  head  per  day  (high)  are  pi] 
The  buildings  are  connected  to  the  force  main  by  a  Y  an 
feet  of  pipe  take  water  from  the  pump,  or  from  the  reservoii 
the  pump  is  not  in  operation.  The  supply  is  good  having 
only  when  it  was  attempted  to  sink  a  shaft  for  a  gypsum 
near  the  spring.  At  that  time  the  mine  workers  were  pu; 
800  gallons  per  minute  from  their  shaft. 

The  sewerage  system  was  built  six  years  ago  and  the  pla 
the  settling  tank  and  contact  beds  were  approved  by  the 
Department  of  Health  in  Xovember,  1904.  The  aut< 
siphons  for  adjusting  the  flow  to  and  from  the  contact  bed 
not  yet  lx*cn  installed  nor  have  the  contact  beds  been  fille< 
crushed  stone.  The  plant  is  to  care  for  the  selvage  from  th< 
tentiary,  at  which  phice  the  average  attendance  is  800.  Abo 
feet  of  non-imderdrained  pipe  have  been  laid  by  which  the  J 
is  to  be  carried  to  the  settling  tank.  The  penitentiary  is  loca 
a  limestone  hill  and  the  sewers  are  from  three  and  one-half 
feet  deep.     There  is  no  ground  water  entering  the  system. 

The  sewage  at  present  enters  two  sedimentation  tanks. 
were  intended  to  l>e  used  alternately  but  are  used  continnoi 
present,  it  being  thought  easier  to  keep  them  clean.  From 
tanks  it  feeds  into  a  siphon  ehainber  which  occupies  the  rv\\\ 
of  the  building.  When  the  eontact  beds  are  put  in  ojK*ra 
is  intended  to  remove  the  walls  separating  the  two  small  rtc 
tanks  from  the  sipln.ii  chamlMr  and  to  mak(*  a  lari2:c»  tank 
three  chambers.  From  this  siphon  chamber  the  effluent 
through  about  1,000  feet  of  pipe  into  Butternut  creek. 
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le  contact,  beds  are  put  in  operation  the  effluent  of  the  siphon 
riamber  will  flow  about  250  feet  into  the  receiving  siphon  cham- 
ber of  the  five  contact  beds.  From  these  beds  it  will  enter  the 
>rcsent  effluent  pipe  and  discharge  at  the  present  discharging 
point. 

Wlien  the  sedimentation  tanks  are  cleaned,  which  is  done  every 
three  weeks,  the  sediment  is  flushed  through  100  feet  of  pipe  into 
a  covered  sludge  bed.  Here  it  is  mixed  with  lime  and  allowed 
to  stand  for  three  months.  Lime  is  added  three  or  four  times 
during  this  period,  at  the  end  of  which  time  it  is  of  a  stiff 
plastic  consistence.  It  is  then  removed  and  allowed  to  stand  out- 
side the  building  until  carted  away  to  be  used  as  fertilizer.  No 
estimate  of  the  amount  of  lime  used  could  be  obtained.  The 
sludge  chamber  is  twenty  feet  six  inches  long  and  nineteen  feet  six 
inches  wide,  and  the  sludge  for  each  cleaning  has  an  average 
depth  of  two  feet. 

The  effluent  at  point  of  discharge  into  Butternut  creek  was 
clouded  and  emitted  a  slightly  unpleasant  odor.  It  showed 
putrescibility  in  less  than  sixteen  hours.  The  outlet  end  of  the 
discharge  pipe  at  times  will  be  covered  with  water,  but  there  is 
no  possible  danger  of  back  water  entering  the  plant. 

Xo  chemical  analy.^c^s  of  sewage  have  l)een  made. 

The  illustrations  show  the  exterior  of  the  building,  one  over 
the  sedimentation  tanks  and  one  over  the  sludge  well;  also  there 
is  shovm  two  views  <►£  tlie  eoiitaet  l>eds,  not  vet  filled,  one  view 
from  the  side  and  one  from  the  end. 


KINGSTON 

The  city  of  Kingston  is  situated  al)oiit  three  miles  distant  from 
I  lie  west  bank  of  the  Hudson  river  on  the  Esopus  and  Rondout 
?reeks.  The  city  has  a  po])nlati(>n  (»f  2r>,0()0  but  the  sewage  dis- 
|)osal  plant  is  desip:ne<l  to  care  far  tlie  sewage  of  the  second  and 
t:inth  wards  onlv. 

An  abundant  water  supply  i<  taken  from  the  Catskill  moun- 
tains.   Water  is  conveyed  from  Mink  Hollow  to  Cooper's  lake  by 
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one  mile  of  twelve-inch  pipe.  From  Cooper's  lake,  which  'n 
located  sixteen  miles  from  the  city,  which  has  an  area  of  eigL:; 
acres,  a  storage  capacity  of  200,000,000  gallons,  and  which  L 
1,100  feet  above  tidewater,  the  water  flows  to  reservoir  X ".  ; 
which  has  an  area  of  nineteen  acres,  a  capacity  of  45,000,(M 
gallons,  which  is  451  feet  above  tidewater  and  which  is  fm 
miles  from  Cooper's  lake.  From  reservoir  Xo.  2  the  water  iov:. 
nine  miles  through  twenty-inch  pipe  to  reservoir  Xo.  1.  Tji 
reservoir  also  has  an  area  of  nineteen  acres  with  a  storage  w 
pacity  of  65,000,000  gallons  and  is  351  feet  above  tidewater.  Sii 
and  nine-tenths  miles  of  eighteen-inch  pipe  carry  the  water  froi 
reservoir  No.  1  to  the  city.  Practically  the  total  population  l« 
supplied  with  water  and  consumes  3,000,000  gallons  daily  or  11' 
gallons  per  head  per  day.  The  population  of  the  second  and  ninii; 
wards  is  estimated  at  6,000  and  the  water  consumption  in  thoj^ 
wards  is  about  692,400  gallons  daily.  The  water  system  i: 
owned  by  the  city  and  is  valued  at  $750,000. 

The  sewage  purification  plant  is  designed  for  the  second  am 
ninth  wards  only.  As  designed  for  these  two  wards  the  systei 
comprises  49,500  feet  of  sewer  pipe,  32,400  feet  of  storm  wat( 
sewers,  thirteen  flush  tanks,  with  an  average  capacity  of  31 
gallons,  the  settling  tank  and  two  contact  beds.  About  one-hj 
of  the  population  or  3,000  inhabitants  have  been  connected  to  t 
system. 

The  sewage  is  domestic  except  for  the  waste  coming  fn 
the  United  States  Lace  Factory,  and  is  daily  diluted  with  abc 
200,000  gallons  of  water  that  enter  the  system  through  the  flu 
tanks.  On  Tuesdays  and  Fridays  when  the  United  States  Li 
Factory  empties  its  wastes  into  the  system  the  sewage  partakes 
brownish  color,  is  hot  and  has  an  odor  somewhat  like  tannic  ac 
This  condition  lasts  for  about  one  hour.  The  remaining  sixtc 
industrial  connections  furnish  only  domestic  sewage.  Samp 
of  the  effluent  taken  from  the  lower  contact  bed  at  the  point 
discharge  were  slightly  turbid,  had  a  slightly  unpleasant  oC 
and  showed  putrescibility,  less  than  seventeen  hours  being 
quired  for  a  loss  of  the  motliyleue  color. 

The  s^wa£>'e  in  its  trenlincnt  enters  n  well  at  ono  end  of  t 
settling  tank.     Here  it  pa-xs  throniL;!!  tniv  of  two  valves  into  o 
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or  the  other  of  the  two  settling  chambers.  These  chambers  arc 
about  ten  feet  wide,  fifty  feet  long  and  are  divided  into  fpur 
compartments  by  concrete  baffle  boards.  At  the  inlet  end  of 
the  chamber  these  concrete  baffle  boards  or  walls  extend  to  within 
eighteen  to  twenty-four  inches  of  the  bottom  of  the  tank.  The 
other  two  walls  terminate  about  3.5  and  4.5  feet  from  the  bottom 
of  the  chamber.  At  the  outlet  end  the  sewage  falls  over  a  metal- 
eappcd  masonry  weir  into  an  open  channel  which  leads  to  a 
closed  pipe.  After  flowing  through  about  fifty  feet  of  this 
closed  pipe,  the  sewage  enters  the  masonry  well  at  the  outside 
and  center  of  the  contact  bed  having  the  greater  elevation.  There 
are  two  contact  beds,  each  with  an  area  of  one-sixteenth  acre. 
Here,  if  the  sewage  is  turned  upon  the  first  contact  bed,  it  enters 
a  channel  about  two  feet  wide,  eighteen  inches  deep  and  extending 
along  the  entire  length  of  the  contact  bed  and  covered  with  an 
iron  cover.  On  the  bottom  of  each  contact  bed  has  been  placed 
ten  rows  of  horseshoe  tile  and  over  these  five  feet  of  crushed  stone 
of  about  1.5  inches  diameter.  Just  beneath  the  surface  of  the 
crushed  stone  nineteen  rows  of  circular  drain  tile  have  been 
placed  extending  across  the  beds.  These  circular  tile  open  directly 
into  the  open  channel  just  mentioned  and  distribute  the  sewage 
'  ver  the  surface  of  the  contact  beds.  The  sewage  percolates 
irough  the  crushed  rock,  is  collected  by  the  horseshoe  tiles  and 
ieaves  the  contact  bed  on  the  opposite  side  from  which  it  entered, 
discharging  into  a  small  brook  flowing  in  a  concrete  channel 
against  the  contact  beds.  This  brook,  while  furnishing  natural 
drainage  in  its  lower  course,  is  at  this  point  formed  largely  by 
the  outflow  from  two  storm  sewers  discharging  within  200  to 
300  feet  of  the  disposal  plant  and  the  disposal  plant  efiluent.  The 
points  of  discharge  arc  eight  and  four  feet  above  the  bottom  of 
this  channel  so  that  the  effluent  discharges  into  the  air. 

The  bed  of  the  settling  chamber  slope?  toward  the  inlet  end 
of  the  chamber  and  the  sludge  is  washed  into  an  elliptical  tile 
pipe  entering  the  chamber  at  this  end.  By  this  pipe  it  is  carried 
ccross  the  small  brook  into  which  the  effluent  discharges  and  is 
discharged  upon  a  sludge  hod  having  a  length  of  alx^ut  200  feet  and 
n  width  of  twenty-five  fret.  TTero,  after  each  cleaning,  it  is 
treated  with  five  barrels  of  lime  and  ten  gallons  of  formalin  and 
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jilloweJ  U*  ivniain  iiitk-tinitely.  The  liquid  ixiriion  Diay  i 
into  flu*  ln'o«»k  or  jmuv  he?  ovaporatcd. 

Tlic  scwiip"  is  allowed  to  How  through  the  contact  beds  i\ 
[«criud  oi"  ulioiit  thrcL*  uionthi*.  The  hed  is  theu  cleaned  m 
j:ot  put  ill  .-^iTvi^-o  for  ihrcc  months..  The  llow  of  sewage  thro 
tlic*  hcds  i>  i-uiiiimiuus  for  the  i-ntiru  three  months. 

The  illustration:?  are  both  general  views  of  the  whole  plant, 
froni  the  west  and  one  from  the  northeast. 

LAKE  PLACID' 

Lake  Placid,  X.  Y.,  is  one  of  the  largest  and  most  p 
lar  summer  reports  in  the  Adirondack  mountains.  It  is  a 
:!,()()()  fccr,  ahuve  sea  level,  and  its  population,  together  with 
of  the  h<»tcls  and  (•"fta«r<"s  immediately  al>iait  the  village,  rarie 
iwirii  I'Xireiin*  limits  of  ahout  2,000  iu  winter  and  T.Oni 
^ummer.  In  ^^ciural,  however,  the  average  summer  populatif 
i'|)proximalJ'Iy  d<ml>h*  the  winter  pt)pulation,  and  neither  ui 
extn  me  limits  enntinues  for  more  than  a  short  season. 

To  eolh'ct  and  trc  at  the  sewage  of  Lake  Placid  and  the  W 
taee  Inn  district,  two  systems  of  sewers  ami  a  .si»\va,ire  tli^i 
|»l:mt  liJivi'  n'C(  iitlv  Ik  Jii  cniistrnetecl.  The  seweraffe  svstei 
the  viljjip'  of  I,:ik('  Placid  conipri«^es  ahont  five  miles  «if  m 
varyinir  trom  -jx  tn  littccii  inched,  and  the  system  in  the  W 
faci-  iim  -iwcr  ili.-frict  com]>ris«  s  alnuit  four  miles  varvini 
^izc  frnm  fiulii  ti»  twelve  inches,  llu"  combined  fltiw  frnm  t 
lwi>  .-y«.renis  i-  treaie«l  in  a  di>p«»'-al  plant  eonsistinp;  of  a  do 
cliamlier  >ettlin.i»*  tank  and  six  intermittent  sand  filters. 
present  di-po<al  j)lant  is  desin;ned  so  that  its  capacity  can  \h 
ereascfl  hy  the  a«ldition  of  another  tank  and  more  filters 
>i])hoiis  withonr  interrupt iiiir  tin-  o]>eration  of  the  present  pi 
or  ehaniiini:'  the  >ize  of  the  |»n  ^-nt  irrit  ami  dosing  ohanilx*rs 

The  •ii-pii'-al  ]»Iani  i<  •le^iirne<l  tn  be  ojH'i'ated  at  half  its  iii 
innm  e.-ipMciiy  •Inrini:'  the  winter  and  the  two  eom]i:irtinc']it.4  of 
>t  tiling;"  tank  are  acc«irdin':ly  e«|ual   in  size.     Kaeh   eompartu 

i--    1-    fiM'l    wiije.     \'2\     i'eet    lnUir.    and    ."►    ft^et    ilee[».        Tile    tail! 

i»nilt    •»!*   cniicrete   and   ci»\er(M|    with    earth,    two    manholes   4 

■  Tlii>  tliv,ri|iHiiii  t:ik»n  frmii  KiiL'iiH-iTin;:  U«r«iril.  Vul.  otj.  p.   714,  In   wblcb 
and  sertinn  aro  slinwn. 
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each  compartment  being  provided  for  ventilation.  Tlie  flow  from 
the  main  trunk  sewer  tirst  enters  a  nine  by  six-foot  grit  chamber 
five  feet  deep,  at  one  end  of  the  tank.  Between  the  grit  chamber 
«nd  each  compartment  of  the  tank  is  a  controlling  valve  by,  which 
t  ither  compartment  may  be  cut  out.  Just  inside  each  chamber 
on  the  inlet  pipe  is  a  tee  and  on  each  end  of  each  tee  is  a  ninety- 
degree  elbow  and  a  short  piece  of  pipe.  The  arms  of  the  tees  are 
of  the  right  length  to  bring  the  discharge  pipes  to  the  outside 
quarter  points  in  the  width  of  each  compartment.  In  front  of 
each  discharge  pipe  is  a  baffle  board,  placed  so  as  to  distribute 
the  flow  as  evenly  as  possible  throughout  the  cross-section  of  the 
tank. 

Two  feet  from  the  wall  at  the  outlet  end  of  each  compartment 
is  a  baffle,  which  extends  down  into  the  sewage  half  its  depth, 
and  in  the  end  wall  of  each  compartment  are  three  weirs,  the 
erests  of  which  can  be  adjusted  to  any  width  up  to  a  maximum  of 
twenty-four  inches.  The  sewage  passing  under  the  suspended 
bafille  and  over  these  weirs  flows  into  a  twelve  by  forty  feet  dosing 
tank  five  feet  deep,  in  which  are  six  ten-inch  Miller  automatic 
siphons,  supplied  by  the  Pacific  Flush  Tank  Company,  Chicago. 
These  are  set  to  discharge  in  rotaiion  and  are  arranged  so  that 
any  number  can  be  cut  out,  at  the  sanr»  time  leaving  those  still 
in  use  operating  in  uniform  rotation.  Contiguous  to  the  dosing 
lank  are  six  small  discharge  cliamlxTs  into  each  of  which  one 
of  the  automatic  siphon  discharges.  From  tlusc  chambers  the 
effluent  of  the  tank  is  piped  to  the  six  filter  beds,  any  one  of 
which  may  be  put  out  of  service  by  cuttinir  out  the  sij)ln)n  which 
j?€rves  this  particular  bed.  The  dose  delivered  on  each  bed  at 
each  discharge  is  17,000  gallons,  but  this  may  be  varied  by  setting 
the  siphons  to  discharge  at  different  depths.  There  is  a  bypass 
from  the  dosing  tank  by  which  the  tank  may  be  operated  without 
filters.  There  is  also  a  bv])ass  throuizli  which  raw  s  waue  mav  bo 
delivered  directlv  to  the  filter^  without  enterinir  the  tank<.  There 
is  no  bypass,  however,  by  which  raw  sewage  may  Ik?  discharged 
into  the  stream  which  receives  the  eifluent  of  the  plant.  The  floor 
of  each  tank  slojx's  toward  a  dej)ressed  clean-out  pipe*  and  one 
ehamlx^r  can  be  chaned  of  sludge  while  the  other  is  in  operation. 
Each  of  the  six  intermittent  filters  has  an  area  of  four-tenths  of 
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1—  ii'Tr  iz,'i  1  :-T"i  .•:  fAr.-i  ■■•:  rvo  feet.  It  was  originallv  placv. 
--  -^  ij-^:  -gi''^  1-  r-f-.-Tive  size  of  ab^ut  twentv-nve  bii 
ir«-:"iL-  i:.fJl:-v~T»r  rifATi'el  ir*>ni  a  f^i'ie  hiil  nearbv.  EveufJj^ 
i:-¥wr-r-  ::  "^tf  f:"!::;!  imrv'^fibie  to  secure  enousrh  ?and  of 'L- 
iise  Tiil-i-r:  ir.T  rx^vs^ivelv  l«i<r  hauL  and  aecordinriv  a  nnerlr 
:iT»r£l7  stlfCTM  5*n-i  wa*  aseA  The  se^wage  discharged  by  eae: 
-iri:-  5:t5  zliTZ-miL  i  separate  pipe  to  the  nearest  o^mer  f»f  ii^ 
:f  tb*  £l:cr  reis^  Here  ihe  5«>w  is  taken  bv  two  tanks  laid  b 
tie  eziririzirrts  oi  ie  beds  and  is  delivered  equally  at  foni 
Ti>ir.:s  •:-  Tie  r«rriraejer  of  each  bed  frcnn  which  points  it  is  fo 
•ber  i:sT7:r'':::«  ry  fonr  lines  of  fonr-inch  tile  arranged  as  slio« 
:-  tie  4>^-=:r^i:y:rjr  plan.  Each  drain  is  covered  with  about  .=« 
inches  :f  crsTel  r-r  crushed  stone  and  about  two  inches  of  cotw 
sari.  Thr  o-rllectirx  drains  lead  to  a  central  intercepting  drtn 
wLios  disoriaTses  into  Chubb  river. 

Chubb  rtTrr  has  a  drainage  area  above  the  disposal  worb  d 
about  thirty  5.-:'.:aTe  miles.  About  three  miles  below  Lake  PIkH 
It  flows  into  the  west  branch  of  the  Ausable  river,  the  water  d 
which,  aK>ut  eieht  miles  further  downstream,  is  used  for  drini- 
ins  ptirp-.-^ses  by  the  villase  of  Wilmin^on.  At  this  point  tie 
river  ha-  a  .irair.ace  area  -^f  about  150  square  miles.  Bef oi^  tbe 
rewa£re  .iisTv^>al  plant  wa>  installed  traces  of  pollution  due  to  tie 
disoharert^  fr-m  the  T^^ke  Placid  sewers  were  found  in  the  vater 
at  Wilniinsron.  althonsrh  at  that  time  less  than  half  as  much  sew- 
acre  wa?  beincr  disobarced  into  Chubb  river  at  Lake  Placid  a?  i? 
now  beinir  *reate.l  at  the  ili>Tx>?al  plant. 

For  much  of  the  tini^  ^incp  the  construction  of  the  works  thft 
use  of  the  filter  bed?  lia?  n^t  been  enjoyed  chiefly  on  account  of 
the  expense  of  operation.  The  villace  authorities  have  considered 
that  the  purification  aflFected  bv  the  settling  tank  was  suflicieiit 
and  that  since  no  u?e  was  made  of  the  waters  of  Ohiibb  river  for 
drinkine:  purpose?,  it  ha^  not  Wen  incnnibent  on  them  to  piirifr 
the  sewacre  bevond  a  point  where  no  oflFensive  nuisance  is  create<!. 
Complaints,  however,  have  been  received  on  account  of  their 
fflilincr  to  utilize  the  disposal  plant  to  the  fnll,  and  tliev  hire 
been  advised  by  the  State  Department  of  Health  that  it  wonH 
be  necessary  for  them  to  use  the  filter  beds  in  spite  of  the  adde^l 
expense. 
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The   sewage    works   of    Lake    Placid    were   designed   by   Mr. 
Charles  E.  Collins,  consulting  engineer,  Philadelphia,  Pa. 


LEBANON    SPRINGS^ 

This  disposal  plant  is  to  care  for  tlie  sewage  of  Culunibia  Hall 
hotel,  situated  at  Lebanon  Springs,  X.  V.  The  <ewage  formerly 
discharged  into  a  small  stream  and  caused  a  veiy  decided  nui- 
sance, intensified  by  tlie  fact  that  the  refuse  from  the  Acetylene 
Gas  Plant  was  also  discharged  into  the  same  stream.  A  cesspool 
was  originally  located  on  the  lino  of  the  sewer  to  intercept  the 
solid  matter  of  the  sewage  discharged  into  it,  but  was  incapable 
of  acting  as  intended  because  the  capncity  and  shape  of  the  basin 
as  well  as  the  jstyle  of  inlet  and  outlet  were  unfavorable  to  the  de- 
tention of  the  solid  matter,  and  r;econdly  because  the  high  velocity 
at  times  of  storm  carried  out  of  the  cesspool  all  the  solid  matter 
and  alhAved  it  to  be  stranded  along  tlie  banks  of  the  little  stream, 
into  which  the  overflow  discharired. 

In  order  to  improve  the-^e  conditions  a  new  sewer  was  laid  in 
another  direction  and  a  sedimentation  tank  con<truct(*d  of  large/ 
size  with  submerired  inlet  and  outlet  and  with  a  dosiuii:  chamber 
operated  by  a  si|)hon  which  discharges  onto  a  series  of  six  beds. 
The  tank  is  about  sixteen  feet  lou<r  bv  (nc^ht  feet  wide  and  about 
six  feet  deep,  the  dosing  chanibc^r  ])eiug  alx^ut  one-half  this  size. 
The  plan  shows  the  general  arraugoment  of  the  irrigation  filters 
and  the  distribution  svstem  on  the  surface  of  the  bed. 


LIBERTY 

Liberty  is  situated  in  the  north  central  part  of  Sullivan  county 
near  the  Mongaup  river.  The  village  is  located  in  the  Catskill 
highlands  and  though  it  normally  has  a  pf>pulation  of  2,500  thi* 
is  augmented  to  a  much  Inrger  num])er,  ])prha])s  to  4,500,  dur- 
ing the  summer  months. 

^Condensed  from  23d  Annual  Uop't,  State  Dop't  of  HeaUh,  p.  175. 
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The  water  supply  is  taken  from  Revouah  lake,  distant  2.5  i 
from  the  village.     It  is  first  jiumped  into  a   reservoir  tifty 
square  and  eighteen  feet  deep  and  having  a  capacity  of  oO«J 
gallons.     The  reservoir  is  1.5  iniles  from  the  lake  and  one 
from  the  village  and  supplies  water  to  the  lowest  part  of  the 
at  a  pressure  of  132  pounds.     The  distributing  system  is 
miles  long,  the  pipe  ranging  from  ten  inches  to   four  ineln 
diameter.     Two  thousand  eight  hundred  connections  have 
made  to  the  system  and  through  these  connections   432,000 
Ions  of  water  pass  daily  to  the  consumers.     The  system  is  a 
by  the  village  and  has  been  in  use  since  1892.      Dnring 
months  of  the  year  a  spring  100  feet  from  the  reservoir  furni 
an  ample  supply  for  all  purposes. 

The  sew^erage  system  which  was  put  in  operation  in  Anj 
1900,  contains  six  miles  of  vitritied  tile  pipe,  with  ceriic 
joints,  seventy-five  hundredths  of  a  mile  being  eighteen  ini 
five-tenths  of  a  mile  being  fift(»en  inches,  one  mile  being  tv 
inches  and  the  remainder  eight  inches  in  diameter;  thirty  i 
tanks,  a  settling  tank,  a  set  of  primary,  and  a  ret  of  four  seer 
ary  contact  beds.  Xeither  storm  nor  underdrain  systems  1 
been  built.  Five  hundred  and  fiftv  connections  have  l>een  n 
to  the  system,  including  a  laundry  and  a  creamery.  Of  tlie  tt 
flush  tanks,  twenty  are  in  use  and  discharge  once  in  twenty-: 
to  thirtv-six  hours.  T!ie  tanks  an?  five  feet  in  diameter  and  ^ 
in  depth  from  four  f(vt  to  seven  fWt. 

Enleriu":  the  !2:rit  well   (four  feet  loiio-  l)v  >ix  feet  wi<l(»  ])v 
feet  deep)    through  an  eigliteen-inch   tile  l)i])e,  the   sewage  i 
enters  one  of  two  secondarv  sedimentation  chambers,   11.7."> 
long,   5.5   feet   wide   and   nine   feet   deep.      These   chamlK'r'^ 
cleaned  twice  annually  and  at  the  time  of  inspection  had  a 
face  scum  eight  inch(»s  d(»e])  nnd  a  de]Uh  of  alxmt  three  fee 
solid  matter.     At  the  lime  of  elcanimr  the-e  chambers,  the  s 
matter  is  about  4.5  feet  deej\     From  the  swondary  grit  cham 
the  sewage  flows  through  forty  feet  of  j)ipe  into  the  new  cham 
added  to  the  tank  five  vcars  aii  >.     Holes  in  the  partition  wall 
tween  the  old  and  new  ])arts  of  each  (dia:nber,  of  which  there 
two,  admit  of  the   tlow  of  sc^waiic  thi-ongh  the  whole   cham 
These  chambers  have  a  combined  len^ith  of  110  feet  and  a  w 
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of   ll>.r>  or  20.')  ftH't,  and  aro  <*l(*an('il  cvcrv  two  vcars  at   whicli 

»■  • 

time  a  depth  of  about  three*  feet  of  material  is  nMimvcMl.  From  the 
chamber  the  sewage  falls  over  a  weir  live  inches  l)eh)\v  the  top 
of  the  ehamber  into  a  .^hallow  well  twonty-fonr  feet  long,  sixteen 
inches  wide  and  ten  inches  deep.  This  well  has  at  either  end  a 
inetallic  gate  sliding  in  groov(;s,  and  the  sewage  may  be  tnrned 
at  pleasure  upon  two  of  the  four  primary  contact  beds.  The 
sewage  is  changed  from  one  set  of  beds  to  another  every  two  days, 
hut  before  being  turned  upon  the  contact  beds,  however,  the  sew^- 
age  enters  through  a  square  twelve-inch  vitritied  pipe,  the  housed 
chambers  regulating  the  flow  uj)on  them.  When  first  built  there 
was  installed  in  this  house  a  >yst(»m  of  buckets  attached  to  gc»ar- 
ings  and  so  arranged  that  when  otk^  contact  hod  was  filled  a  bucket 
also  became  filled.  The  weight  of  the  filled  bucket  was  sufficient 
to  cause  the  bucket  to  drop  and  t«)  move  the  gearing  which  closed 
the  discharge  outlet  ui)t»n  one  bod  and  opened  the  sanu?  on  an- 
other. The  buckets  did  mt\  oj)erate  well  from  the  -tart  and  have 
not  been  used  for  some  time.  At  j)resent  they  and  the  g(»aring 
they  ojKjratcd  are  so  cornjih  d  that  they  are  usel(»s3.  The  flow  of 
sewage  through  a  set  <if  contact  beds  is  continuou-^,  the  beds  in 
reality  l)eing  used  as  filters.  The  contact  beds  arc*  eighty-seven 
feet  long  and  forty  feet  feet  widcs  the  two  beds  forming  one  set 
of  primary  beds  being  eighty-seven  feet  long  and  (Mglity  feet  wide. 
On  the  surface  of  the  contact  beds  were  ]>laced  steel  distributors 
2.5  feet  wide  and  nine  inches  (leej>.  These  disiril)nt:»rs  are  placed 
along  the  longitudinal  axis  of  the  contact  beds,  and  in  the  bot- 
tom of  each  was  made*  four  rows  of  one-inch  Imle^  (.ne  foot  apart, 
the  adjacent  rows  of  hoh^  being  stagirered.  The  cnuinct  l)eds  are 
four  feet  deep  and  have  a  dc^ptli  of  o..")  feet  of  cind(M's  covering 
drain  tile  laid  in  rows  two  feet  a]>art.  The  sewage  collects  in  these 
tiles  and  enters  a  se<*ond  coiiipartment  in  the*  housed  chand>ers 
regulating  the  flow  upon  the  contact  beds.  Fn)m  this  compart- 
ment the  sewage  passes  tn  ilie  j^rinuiry  etHiient  well  three  feet 
wide,  19.5  feet  long,  and  m^wu  feet  dee]>,  fnnn  which  it  may  leave 
through  one  of  two  channels.  Thi^  channel  near  the  bottom,  a 
twelve-inch  pipe,  carries  the  j)rimarv  contact  etHnent  across  !^[on- 
<ra"P  brook,  to  the  three  s(»con(lary  cimtact  or  liltering  beds  built 
in  1902,  while  the  upper  channel,  1.5  feet  deep  and  two  feet  wide, 
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carries  the  priiuar}^  efflueut  to  the  semi-circular  secondary  i 
tact  bed  adjacent  to  the  primary  beds.  A  gate  valve  in  the  lo 
channel  when  closed  causes  the  sewage  to  rise  in  the  priii] 
effluent  well  and  to  discharge  into  the  seini-cireular  second 
contact  bed.  The  secondary  bt^ds  across  Mongaup  brook  are  ii 
with  cinders  to  a  depth  of  :2.5  feet,  and  two  have  an  area  100 
long  and  40  feet  wide  while  the  third  is  ninety  ivet  long 
forty-two  feet  wide;  the  semi-circular  bed  adjacent  to  the 
mary  beds  is  filled  to  a  depth  of  about  four  feet,  and  has  a  ra< 
of  forty-six  feet.  After  crossing  Mongaup  brook  on  its  wa; 
the  secondary  beds  the  primary  effluent  rises  thirty  inche;! 
gravity  to  a  rectangular  well  four  feet  wide,  six  feet  long, 
0.5  feet  deep.  In  this  well  the  twelve-inch  pij^e  is  reduced  by 
to  three  eight-inch  pipes  leading  to  the  three  contact  or  1 
beds.  Valves  placed  in  this  regulating  well  enable  the  attend 
to  turn  the  primary  effluent  upon  any  one  of  the  secondary  I 
From  the  semi-circular  bed  the  effluent  discharges  directly  i 
the  soil  about  twenty-five  feet  from  Mongaup  brook  through 
proximately  20.6-inch  tiles  extending  through  the  well.  F 
the  beds  across  Mongaup  brook  the  effluent  empties  into  an  < 
ditch  200  feet  long  and  discharges  into  the  brook. 

Between  the  semi-circular  contact  bed  and  the  brook  was  I 
a  brick  sludge  well  into  Avhich  sludge  from  the  settling  tank 
to  be  washed.     The  well,  however,  is  so  small,   about  ten 
square  and  seven  feet  deep,  that  it  is  not  used. 

The  walls  between  the  primary  contact  beds  are  in  poor  co 
tion.  As  much  as  two  to  three  inches  of  material  have  flj 
from  each  side  of  the  walls  in  places.  The  metallic  distribi 
have  becoiiie  so  bndly  corroded  that  in  places  there  remain-^  b 
film  of  metal,  and  in  manv  places  tlie  bnttom  and  sides  have 
altogether  broken  away. 

The  solid  matter  removed  from  tlie  tank  and  grit  chamber 
carted  across  !^^on^allp  brook  and  Iniried  n(»ar  the  point  whew 
secondary  contact  bed  efllneiit  emptios  into  the  brook. 

Samples  of  the  effliuMit  taken  from  the  di?char*}:e  pipe  of 
pocondary  beds  aciY).^;^  ^I«»nL^anp  l»rr»ok  were  slightly  clouded 
had  little  or  no  odor.  TIk^  methylene  blue  C(dor  was  relaino*! 
3.5  davs  or  eiirlilv-four  honr-\ 
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A  rough  measurement  of  the  flow  on  August  27,  1907,  gave  the 
daily  flow  as  290,600  gallons,  or  about  seventy-five  gallons  per 
day. 

The  cost  of  laying  the  sewers  was  $49,000;  suits  for  damages 
increased  the  cost  to  $52,500;  the  cost  of  the  disposal  plant  in- 
cluding engineering  charges  was  $16,500. 

The  illustration  shows  a  general  view  of  the  plant. 

Cost  of  operation,  annual: 

Cost  of  cleaning  grit  chambers $140  00 

Cost  of  cleaning  settling  tank 700  00 

Kenewal  of  cinders  annually 25  00 

Attendant  at  plant   350  00 

Supervision  of  plant,  etc   25  00 

Total $1,240  00 


Eeferences:  New  York  State  Board  of  Health,  1002,  p. 
279  and  2S0;  Engineering  Record,  August  18,  1900:  Municipal 
Engineering,  July  1901. 


LILLY  DALE 

Though  but  eight  miles  from  the  shore  of  I^ke  Erie  the  natural 
U'aiuagv  of  Lilly  Dale,  a  summer  camp  sustained  by  an  associa- 
on  of  Spiritualists,  like  that  of  Chautauqua,  is  toward  the  Gulf 
^fcxico  through  Cassadaga  and  Conewango  creekj?  into  the 
-■c^^rheny  and  Ohio  rivers.  The  association  i)ropcrty  includes 
t  forty  acres  of  real  estate  entirely  surrounded  by  Ippcr, 
^le,  and  1^,0 we r  Cassadaga  lake,  and  the  neck  of  water  joining 
t>€^r  and  Lower  lake  During  tlu^  ])eriod  from  July  IHth  to 
•  <^  <niber  1st,  the  po])u]ation  of  tlie  place  is  about  1,000,  and 

^lie  ri'maind(T  of  tin*  voar  it  is  150. 
^   i  le   water   supply    is    obtained    from   wells   driven    at    nearly 
^^J>'  house,  water  being  oljtained  at  any  point  and  in  abundance 
*^ inking  a  well  from  twelve  to  thirty-five  or  forty  fwt. 
*  "ti  1S03  the  assoeiation  built  three  cesspools  and  these  with 
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five  private  pools  collect  the  sewage  of  the  camp.  The  cesspu^jla 
are  wooden  boxes  made  of  two-iuch  lieinlock  lumber,  aud  at  iLt 
time  of  building  could  not  liave  cost  more  than  $10  each.  T- 
carry  the  sewage  to  the  cesspools  one-fifth  mile  of  ten-inch  pi|K 
and  three-fifths  of  a  mile  of  six-inch  pipe  have  been  laid  ai  a 
cost  of  $3,000.  The  sewage  can  scarcely  be  said  to  undergo  purih 
cation,  as  the  combined  capacity  of  the  three  cesspools  is  but  Tw 
gallons,  and  an  average  flow  of  thirty  gallons  per  head  per  day 
would  be  sufficient  to  fill  the  pools  from  six  and  one-half  time- 
to  forty-three  times  each  twenty-four  hours. 

The  200  residences  of  tlie  camp  are  connected  to  the  pools  ana 
furnish  a  purely  domestic  sewage.  From  two  of  the  pools  th*r 
sewage  is  rather  stronger  than  it  is  from  the  pool  near  the  en- 
trance to  the  camp,  because  this  third  pool  receives  consideraU' 
ground  water. 

After  passing  through  the  collecting  system  the  sewage  euu-r- 
one  of  the  cesspools.  The  pool  at  the  entrance  to  the  ground- 
has  a  capacity  of  three  barrels,  while  the  other  two  have  sis 
barrels  and  eleven  barrels  respectively.  The  eflluent  from  eacl 
cesspool  is  carried  to  Cassadaga  lake  through  a  six-inch  iron  f\ft 
and  discharges  below  the  water  surface.  The  pool  at  the  entranc. 
discharges  about  five  feet  from  the  shore  line,  but  the  largtr 
lXK>ls  discharge  at  points  about  150  feet  from  the  shore. 

The  pools  are  cleaned  twice  annually,  in  the  spring  before  lb 
camp  opens  and  in  the  fall  after  the  camp  has  closed.  At  eacii 
cleaning  from  t\v(4ve  to  thirteen  barrels  of  solid  matter  are  n- 
moved,  the  material  Ix  ing  taken  about  1,000  feet  from  the  resi- 
dences and  spr<  ad  on  the  dumping  ground.  Xo  bad  odor  existo! 
at  this  place  at  the  time  of  inspection,  though  the  matter  Uikr 
from  the  ])onls  had  Ixen  deposited  but  about  two  weeks. 

The  small  pool  near  the  entrance  is  located  about  250  fut 
from  the  shore  of  the  lake,  and  in  a  spot  so  low  that  the  surfai-- 
of  the  pool  is  but  six  inches  from  the  ground  surface.  In  tiir«- 
of  heavy  rains  the  water  collects  in  this  low  spot  frequ(»ntly  tY»vr: 
in.ir  the  pool  with  a  (hjith  of  twelve  inches  of  water.  The  scvnaiff 
of  this  \vat(  r  into  tlic  (•<  sspool  indicates  as  ready  a  sec»pagi>  ir>*ii^ 
the  |)om1  into  thi'  snrronndin^  soil,  and  a  possible  eontamiiiaTi«»M 
iA'  the  drinkinir  water  taken  from  wells  less  than  100  feet  disfant. 
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At  the  present  time  the  use  of  water  irom  one  well  in  the  vicinity 
of  the  pool  has  been  discontinued  because  of  its  unpleai?ant  taste, 
caused  either  by  the  soil  itself  or  by  impurities  entering  and 
contaminating  the  soil. 


MANHATTAN  BEACH 

{In  course  of  con^stniciioti.) 

Situated  on  the  southern  shore  of  Long  Island,  directly  south 
of  Brooklyn,  are  the  two  hotels  popular  as  summer  resort.-i,  the 
Oriental  Hotel  and  the  Manhattan  Hotel.  The  total  population 
of  the  two  hotels  when  filled  to  their  maximum  capacity  is  2,500. 

Water  used  at  the  hotels  is  taken  from  six  wells  abnut  two 
and  a  half  miles  distant.  One  million  five  hundred  thousand 
gallons  can  be  pumped  from  tlicse  wells  daily,  but  when  pumped 
at  this  rate  there  is  often  a  slight  salty  taste. 

The  sewerage  system  includes  six  miles  of  pipe  in  the  collect- 
ing system  ranging  from  thirty  inches  to  four  inches,  the  un- 
armored  concrete  purification  plant  designed  to  care  for  the  sewage 
of  12,000  in  addition  to  the  regular  hotel  population,  1,000  feet 
of  twelve-inch  pipe  necessary  to  carry  the  adulterated  water  from 
Sheepshead  bay  to  the  J)urificati(^n  plant,  and  1,100  f(H't  of  six- 
teen-inch  pipe  necessary  to  carry  the  effluent  to  the  Atlantic 
ocean.  JFow  far  thf»  point  of  discharge  will  he  from  the  shore 
has  not  vet  been  decided. 

The  sewage  in  passing  fnnn  the  thirty-inch  sewcM*  to  the  purifi- 
cation ])lant  enters  an  equilateral  triangular  chamber  with  a  side 
of  ten  feet  six  inches  and  nine  and  fiv(^-tenths  feet  deep,  from 
which  it  pasJ^es  through  one  of  two  thirty-inch  sluice-gates  into 
one  of  two  grit  chaml»(M's.  FroTu  th(»  grit  chambers  the  sewage 
enters  the  settling  tanks,  passing  through  an  L-shaped  metallic 
casing  supported  by  the  wall  scparatint::  the  grit  and  settling 
chanihers.  This  has  its  shr-rt  r(Mnangnlar  opening  pointing  down- 
ward, the  0|)fning  being  fonrticn  inches  wide  aucl  four  feet  six 
inches  lonu.  The  lip  of  thi-  L.  over  which  (li-cliarir(^  takes 
place,  is  four  f(M't  six  inches  above  the  bottom  of  the  chamber. 
At  the  approach  to  tliis  dis^'harging  L  is  to  ])e  ]>laced  a  hinged 
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wire  screen  five  feet  high  and  resting  on  the  bottom.  Thi*  s^ 
is  of  three-sixtoenth-ineh  wire,  and  is  to  have  a  mesh  of 
tenths  inch  vertically  and  horizontally.  The  chambers  are  tw 
three  feet  wide,  fifty-eight  feet  long,  and  have  a  depth  of  urn 
five-tenths  feet.  From  these  chambers  the  effluent  eiiti 
triangular  pump  well  similar  to  the  receiving  well.  Into  t 
fed  ocean  water  from  Sheepshead  bay,  and  from  it  is  pump 
diluted  sewage.  The  pumped  sewage  then  enters  the  efflueni 
and  discharges  into  the  ocean. 

A   twelve-ineh   pipe   and  gate   allows  the    solid    matter 
washed  from  the  grit  chamber  into  the  settling  tank,  an 
sluice  gates  allow  the  solid  matter  to  be  washed  from  the  r 
ing  well  into  the  grit  chamber,  and  from  the  settling  cht 
into  the  effluent  well. 

The  dilution  of  the  sewage  contemplated  is  .three  parts  «>f 
fn)m  Sheepshead  bay  to  one  of  sewage. 

Cost  of  purification  nlant : 

Electric  motors  to  operate  puuips $1,2( 

Purification  plant  and  labor  to  build  same 2,01 

Total  cost $.3,2( 


■  r- 


Tlio  illustration  slmws  an  exterior  view  of  the  plant. 


MATTEAWAN 

(  I  ndrr  cnnsinicllou.) 

Xc.-^llcd  at  the  font  nf  M^uut  Uracon  and  on  the  Kishkill 
aJMMit  two  niil('<  fnmi  tin*  ea-^t*  rn  shore  of  the  Hudson  rivt* 
tlu'  villnir<'  «»i    Matt<'n\\jm,  liaviuir  a  present  population  of  j 

Tin*  water  snpjily  i<  taki  u  fro:ii  two  rosrrvoirs,  the  ]il 
Dcacnii  !•('-(  rvnii\  1.  «-at(<l  <'ii  tin-  north  si<lr  of  Mount  Reao*.'*!!, 
;ln'  ^i(  l/iiiiiali  !•(  .-('1  vnir  liciii  d  iu  ilu'  s«:iitli  <\i\o  of  fal 
nioiMiiai:!,   fcil  l>y  -mnll   -tr«'ain<  aihl   >«priiig<  and   jiartiallv  1 
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by  the  melting  of  ice  and  snow  in  the  spring.  The  water  from 
these  reservoirs  supplies  both  Matteawan  and  Fishkill  Landing, 
the  two  villages  having  practically  grown  into  one  city.  From 
October  to  July  the  water  is  taken  entirely  from  the  Melzingah 
reservoir,  but  from  July  to  October  this  supply  is  supplemented 
by  water  taken  from  the  Mount  Beacon  reservoir.  From  the 
Mount  Beacon  reservoir  the  water  flows  nearly  half  way  down 
the  mountain  through  an  open  channel  into  a  small  pocket  or 
intake  well.  From  this  intake  wtU  and  from  the  Melzingah  reser- 
voir the  water  is  supplied  through  closed  pipe  to  the  two  villages, 
furnishing  water  at  a  pressure  of  from  seventy-five  to  eighty 
poimds.  The  water  is  supplied  to  eight-tenths  of  the  population 
through  approximately  nine  and  five-tenths  milts  of  pipe,  the 
daily  consumption  being  about  500,000  gallons.  The  system 
was  installed  in  1896. 

The  sewerage  system  was  completed  in  October,  1900,  and  at 
present  comprises  some  51,400  feet  of  vitrified  tile  pipe,  ranging 
in  size  from  twenty-four  inches  to  eight  inches,  over  half  of  this 
being  eight-inch  pipe,  and  seventeen  flush  tanks  with  a  capacity 
of  350  gallons  each.  These  flush  tanks  are  not  provided  with 
automatic  siphons,  as  the  fall  of  the  sewers  is  suftioient  to  render 
unnecessary  much  flushing.  To  this  systcMii  is  to  l>c  added  a  set- 
tling tank  and  contact  l)eds. 

Of  the  population  of  5,(300  about  2,500  furnish  to  the  system 
sewage,  which  at  present  is  being  discharged  into  Fishkill  creek  at 
a  point  about  two  miles  above  its  junction  with  the  Hudson  river. 
From  the  five  mills  or  factories  that  arc  undoubted] v  to  Ix*  con- 

« 

nected  to  the  system  when  tlu^  disposal  plant  is  completed,  but 
one  will  furnish  other  than  domestic  sewage.  Th(»  sewage  at 
present  is  very  weak,  bc-inir  almost  colorless  and  containing  but  a 
small  quantity  of  visil)le  sf)]i(l  in  snspf^nsion.  Xo  unpleasant 
odor  was  noted  at  th(^  dischnririn.u'  i>oint  of  the  sewer,  and  no 
samples  for  putresoibility  were  taken,  a<  it  would  have  been  neces- 
sary to  take  sewage  dir(c(ly  from  the  sewer  ]>ij)e. 

At  the  settling  tank  now  Ix'inir  built  tlie  sewaire  is  to  collect 
in  a  grit  chaml>er,  eiiilitc-en  t"( ct  wi(b*  and  twenty-one  feet  long 
and  about  seven  an<l  fivc-t(Mif]i<  fec^t  deep,  the  depth  varying  with 
the  crest  of  the  weir  over  which  the  sewage  falls  as  it  enters  the 
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settling  tank.     Passing  over  the  wooden  \veir  the  sew; 
into  an  open  channel  two  and  five-tenths  feet  wide,  one 
tenths  feet  deep  and  extending  across  the  end  of  the  tauli 
this  channel  it  flows  into  one  or  all  of  the  tanks  over  a 

weir  two  feet  wide.    There  are  three  of  these  tanks  fifrv-S( 

• 

long  and  twenty-one  feet  wide,  and  at  each  end  of  the 
placed  a  wooden  baffle  to  prevent  disturbance  of  the  si 
the  sewage.  In  leaving  the  tank  the  sewage  falls  over  s 
weir  into  the  dosing  tank,  ninety-one  and  five-tenths  feet 
twenty  feet  wide,  and  from  this  chamber  it  is  fed  to  th< 
beds  by  a  siphon  and  through  a  twenty-four-inch  pipe. 

There  are  six  of  these  b(ds  25  feet  wide  and  150  f 
and  they  are  to  be  filled  with  crushed  stone  to  a  depth 
four  feet.  The  sewage  is  to  be  collected  in  these  beds  I 
of  a  system  of  channels  built  in  the  concrete  floor  of 
and  covered  either  with  a  five-tenths-inch  crimped  wo^ 
cover  or  with  a  perforated  concrete  top.  The  main  ehani 
the  side  of  the  bed  is  a  twenty-four-inch  channel  and  the 
feeding  into  it  are  eight  inches. 

The  outlet  pipe  of  each  bed  leads  to  Fishkill    creek. 
about  fifty  feet  from  the  beds. 

The  location  is  such  that  additions  to  both  the  cont 
and  the  settling  tanks  can  be  made  at  any  time. 

The  effluent  wnll  ])robably  be  discharged  into  the  Fishl? 
within  200  to  300  feet  from  the  tanks. 

The  storm  system  is  al)out  two  and  a  half  miles  in  lei 
empties  into  Fishkill  creek  at  various  points. 

Its  cost  was ^15 

The  cost  of  the  house  sewer  system  was 42 

The  estimated  cost  of  the  disposal  plant,  not  includ- 
ing engineering  service-?,  is 63 
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ST.  AGATHA'S  HOME,  NANUET 

t.   Agatha's  Home  at  Xanuet,  a  home  for  Roman  Catholic 
lans,  lies  upon  the  watershed  of  the  Hackensack  river,  and 
jt  six  miles  west  of  the  Hudson  river.  The  attendance  at  the 
ne  is  about  1^600. 
'he  water  supply  is  taken  from  a  six-inch  artesian  well,  125 

deep,  from  10,000  to  12,000  gallons  being  used  daily.  A 
)nd  well  eight  inches  in  diameter  is  being  sunk  for  an  in- 
ised  water  supply,  and  a  50,000-gallon  egg-shaped  reservoir, 
•  feet  high,  is  to  be  erected  as  soon  as  the  well  is  sunk.  The 
er  is  supplied  to  the  seven  buildings  through  1,G00  feet  of 
.*.  The  present  water  system  has  been  in  use  for  twenty  years, 
'he  sewerage  system  contains  about  2,500  feet  of  pipe,  the 
:inium  size  being  eight  inches,  and  two  small  settling  cham- 
St.  Joseph's  plant  discharges  through  an  eight-inch  pipe 
Lng  a  length  of  seventy-five  feet  into  a  channel  under  a  stone 
I  running  as  the  land  drains.  From  this  channel  the  efllucnt 
>s  into  the  soil.  St.  Aii:atha\s  plant  discharges  into  marshy 
I  about  500  feet  from  the  plant.  To  the  St.  Agatha's  plant 
0  be  added  a  contact  area  of  crushed  stone,  which  is  to  be 
ided  into  three  beds  having  a  width  of  40  feet  and  a  c(Miibined 
jth  of  200  feet.  The  crushed  stone  is  to  be  three  f(*et  deep. 
?he  sewaire  is  donustic,  receives  no  stonn  water  except  a 
ill  quantity  of  roof  water  and  only  a  v<m'v  small  quantity  of 
i!id  water.  Tn  the  St.  Joseph's  plant  the  se\va]^:e  enters  a 
nber  ten  feet  wide,  ten  feet  Ioult  an«l  eiirht  feet  <l('ep,  in  the 
»>m  of  which,  and  ext(Mnliii,ii'  two  and  five-tenths  to  thrr(»  feet 

rom  the  bottom,  is  a  ]>ipe  thronirh  which  the  sewage  flows  to 
."^ond  chamber  t' n  fe<*t  scjuan*.  From  this  secon;l  chamber  it 
c*.s  the  tank  through  an  ei^lit-incli  l>ipe  cnterinir  th(»  chamber 
It  four  feet  above  its  bottom.  Tn  the  St.  Agatha's  ])lant  the 
l^  enters  a  shallow  well  two  fn  t  square  and  from  this  it 
a  through  0{)enings  in  the  wall  to  a  chamber  seven  and  five- 
bs  feet  wide,  twelve  and  five-tenths  feet  lonii:  and  five  feet 
X  At  the  outlet  end  of  this  chamber  is  a  six-inch  siphon 
)tying  into  a  second  well  of  the  size  of  the  receiving  well, 
►m  this  second  well  it  passes  to  a  third  well  six  feet  in  diameter 

eight  feet  deep  and  distant  forty-five  feet  from  the  chamber^ 
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Leaving  the  sedimentation  well  the  sewage  flows  through  iLiP 
feet  of  six-inch  pipe  upon  the  marshy  land  at  the  Jischargiii? 
point  of  the  plant.  Samples  of  the  effluent  taken  from  the  poiii 
of  discharge  of  the  St.  Agatha's  plant  showed  putrescibility  ii 
two  hours,  the  methylene  color  almost  disappearing  in  one  hoj: 
The  odor  given  off  at  the  point  of  discharge  was  offensive  di'. 
the  soil  surrounding  the  discharging  point  was  covered  with  • : 
fensive  black  sediment. 

The  chambers  are  cleaned  by  lifting  the  solid  material  fa- 
thom. They  are  cleaned  about  four  times  a  year  and  at  eat; 
cleaning  twenty  yards  of  matter  are  removed.  This  is  plaor 
m  a  pit  where  it  remains  until  used  as  fertilizer  in  the  sunns*: 

Thus  far  the  cost  of  operation  has  been  confined  entirely  :. 
tlie  removal  of  the  sludge.  This  requires  four  men  for  two  ciji 
at  each  cleaning  or  thirty-two  days  labor  annually  at  a  cos:  ' 
about  $75  to  $100. 

The  sewerage  system  complete  cost  about  $9,000. 


NEW  LOTTS 

Xcw  Lotts  or  East  New*  York  is  situated  in  the  extreme  ea?u" 
portion  of  the  borough  of  Brooklyn  and  has  a  population  of  ar-  J* 
50,000. 

Tho  water  used  is  supplied  by  the  German-American  Lnpr'^- 
ment  Company  at  the  rate  of  2,500,000  to  3,000,000  gall-- 
dailv. 

The  sewerage  system  includes  a  chemical  precipitation  pla: 
designed  by  J.  J.  Powers,  which  is  circular  in  plan,  of  a  diametc 
of  140  feet,  and  contains  two  series  of  precipitation  chamber. 
This  plant  is  one  of  the  two  largest  plants  of  this  type  in  tb 
State  and  daily  roooive?^  from  11,000,000  to  12,000,000  gallon?  of 
sewage^  and  surface  water,  tlie  surface  drainage  of  3,200  a^n^ 
entering  the  plant.  The  plant  was  put  in  operation  in  Maj. 
1897,  and  has  been  in  operation  since  that  time. 

The  sewage  enters  one  of  the  two  semi-circular  series  of  -i*' 
mentation  chambers,  each  chamber  having  a  width  of  sixteen  f«'* 
and  a  d(^i)th  of  about  seven  feet,  and  traverses  a  distance  of  •>'"' 
feet  before  it  reaches  the  collecting  well  at  the  center  of  t^ 
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it.  This  well  is  forty  feet  in  diameter  and  has  a  depth  such 
the  bottom  is  sixteen  feet  below  mean  high  tide.  In  attempt- 
to  handle  the  present  flow  of  sewage  it  is  necessary  to  use 

series  of  sedimentation  chambers  simultaneously,  and  then 
sewage  is  less  than  one  hour  in  passing  through  the  plant. 
r  entering  the  collecting  well  the  sewage  is  lifted  fourteen 
L>j  suction  pumps  and  is  discharged  into  a  channel  having  an 
til  w^eir  twenty-six  feet  long.  From  this  point  of  outfall  to 
iica  bay  into  w^hich  the  sewage  empties  the  distance  is  3,800 
for  this  distance  the  effluent  flows  in  an  open  channel. 
re  cleaning  the  sludge  from  the  chambers  chlorine  is  allowed 
ss  into  it  from  thirty-six  to  forty-eight  hours.  The  chlorine 
loratc^  from  108  pounds  of  acid,  sixty-four  pounds  of  com- 
Siilt,  and  forty-eight  pounds  of  manganese  dioxide.  An 
113  solution  of  the  salt  and  manganese  is  first  obtained  and 
id  is  then  sprayed  into  it.     The  chlorine  is  discharged  at 

two  pounds  pressure.  The  lime  used  in  purifying  the 
'^  is  slacked  and  allowed  to  cool  before  being  introduced 
ao  sewage  and  is  used  at  the  rate  of  one  barrel  to  200,000 
s.  The  lime  is  introduced  into  the  sewage  at  its  point  of 
^oe  into  the  plant. 

!^ples  of  the  effluent  taken  at  the  point  of  outfall  or  outfall 
^^'ere  turbid,  contained  sediment  in  considerable  quantity 
^owed  a  loss  of  the  methylcno  color  in  less  than  thirtv  hours. 
^  repairs  of  the  plant  average  about  $1,200  per  year.  Eight 
^^d  tons  of  coal  arc  used  at  a  cost  of  about  $3,300.    The  total 

ft 

^^*^  force  includes  an  engineer  in  charge,  three  assistant  engi- 
y   three  stokers,  and  sixteen  unskilled  laborers. 
^^  illustration  is  a  general  exterior  view  of  the  building, 
*>  covers  the  sedimentation  tanks.      / 


NEW  ROCHELLE 

Few  Rochelle  is  situated  just  without  the  limits  of  Greater 
7  York  in  Westchester  coniitv  and  on  the  shon  s  of  T>)uir  Island 
id.    The  population  is  21,000. 

he  water  used  by  the  city  is  supj^liod  l\v  the  X(^w  Tfocliclle 
20 
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Water  Ck>mpany^  and  a  description  of  the  sourceB  from 
receives  its  supply  and  the  quantity  of  water  available  it  gi 
in  the  description  of  the  Bronxville  Disposal  Plant.  Tbei 
supply  system  in  New  Eochelle  was  laid  in  1887  and  enl 
about  seventy-one  miles  of  pipe^  to  which  3,730  oonnectioBi 
been  made.  The  daily  consumption  averages  1,037,000  p 
or  about  fifty  gallons  per  head  per  day. 

The  sewerage  system  of  the  city  includes  fifty-five  mi 
sewers,  which  have  been  added  to  since  1889;  140  flush 
of  a  capacity  of  200  gallons  and  equipped  with  the  Van  Vi 
automatic  flush  tank;  and  the  plant  for  chemical  treatznei 
part  of  the  sewage.  The  pipe  used  in  the  system  ranga 
twenty-four  inches  to  six  inches  in  diameter.  Since  1895 
thirty  miles  of  vitrified  tile  have  been  laid.  No  imderdraii 
been  laid,  but  an  average  of  six  inches  of  broken  stone  wi 
where  underdrainage  was  necessary.  A  storm  drain  of  no 
than  two  and  five-tenths  miles  has  been  laid  to  care  for  a 
the  storm  water. 

The  sewage  is  received  through  1,793  connections,  and 
mestic  except  for  a  small  amount  of  ground  water  and  i 
water  that  may  enter  the  pipes.  At  present  hut  thirty 
flush  tanks  on  the  system  are  being  used,  and  these  dischar; 
in  every  three,  four,  twelve  or  twenty-four  hours,  dependinj 
their  location. 

The  disposal  plant  was  installed  in  the  fall  of  1895  a 
ccives  the  sewage  of  about  one-third  of  the  city  adjoini: 
town  of  Pelham.  The  flow  from  this  part  of  the  city  is 
500,000  gallons  per  day  for  a  population  of  about  7,000. 
plant  is  situated  at  the  foot  of  Morgan  street,  and  discharg< 
Long  Island  sound  opposite  Glen  island,  about  5,100  feet 
the  plant. 

As  the  sewage  enters  the  plant  it  first  passes  through  a 
of  inclined  bars  two  inches  wide,  three-sixteenths  of  an  inch 
and  four  feet  three  inches  long,  spaced  one-half  inch  ccb 
center,  and  then  through  thirty  feet  of  channel  two  feet 
from  the  sides  of  which  project  twenty-six  concrete  haffles  s] 
three  feet  apart.  These  plates  are  about  one  foot  wide  and 
teen  inches  deep,  and  are  staggered  along  the  two  sides  o 
influent   or  mixing  chamber,   causing  the   sewage   as  it  p 
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>ugh  to  be  thrown  from  one  side  of  the  chamber  to  the  other. 
ir  the  entrance  to  this  channel  the  lime  and  copperas  are  in- 
luocd  and  the  subsequent  agitation  of  the  sewage  causes  a 
plete  mixing  of  the  sewage  and  the  chemicals.  From  this 
anel  it  enters  a  second  channel  three  feet  wide  and  six  inches 
p,  from  which  it  may  flow  into  one  of  five  sedimentation 
ts,  sixty-six  feet  long  and  twenty-two  feet  wide.  When  ob- 
f'ations  were  made  some  years  ago  it  was  found  that  the  sewage 
uired  about  three  hours  and  twenty  minutes  to  pass  through  the 
ks,  but  due  to  the  increased  flow  of  sewage  the  period  is  much 
rter  than  that  at  the  present  time.  From  these  five  tanks  it 
ses  into  the  effluent  pipe  and  out  into  the  sound,  a  distance  of 
[)0  feet.  In  front  of  the  building  is  simk  a  cistern  twelve  feet 
liameter  and  into  this  from  the  sedimentation  tanks  is  drained 
sludge. 

'rom  this  well  the  sludge  is  pumped  upon  one  of  three  sludge 
3  each  having  a  length  of  seventy-one  feet  and  a  width  of 
nty-five  and  five-tenths  feet,  and  the  three  having  a  combined 
A  of  one-tenth  of  an  acre.  Around  the  inside  of  each  bed  and 
►  feet  below  the  top  of  the  exterior  walls  is  built  a  concrete 
If  two  feet  wide,  and  within  the  area  inclosed  by  this  shelf 
re  are  twenty-four  concrete  piers  two  feet  high  and  having 
ir  tops  on  the  same  level  with  the  top  of  the  two-foot  concrete 
If  and  separated  from  each  other  and  from  the  concrete  shelf 
a  depth  of  six  inches  of  cinders  on  top  of  eighteen  inches  of 
ken  stone.  These  cinders  fill  the  voids  between  the  concrete 
PS  and  serve  as  a  filtering  medium  through  which  the  liquid 
aped  with  the  sludge  passes  before  it  enters  the  three-inch 
erdrain  tiles  leading  to  the  two  sludge  wells  at  the  center  of 
1  bed.  These  six  sludge  wells  are  connected  by  a  pipe  dis- 
•ging  into  a  manhole  near  the  sedimentation  chamlxTs,  and 
a  this  manhole  the  filtrate  flows  along  one  side  of  tlie  sedimen- 
:>n  chambers,  through  a  second  manhole  and  along  a  second 
i  of  the  sedimentation  chambers,  discharging  into  the  effluent 
a  of  the  plant  through  a  total  length  of  about  200  f(H't  of 
^Ive-inch  pipe.  The  sludge  when  dry  enough  to  handle  is  col- 
ted  in  piles  on  the  concrete  piers  in  each  bed  and  wheeled  to  a 
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point  about  150  feet  from  the  beds.  The  demand  for  the  shid 
a  fertilizer  is  sufficient  to  meet  the  supply,  amounting  to  i 
seventeen  yards  at  each  cleaning  or  1,240  yards  annually. 

Three  sedimentation  tanks  are  cleaned  at  each  cleaning  aii< 
cleaned  every  five  or  six  days.  This  necessitates  the  cl«.£ 
of  sludge  from  one  of  the  three  beds  in  the  same  period  of 

Annual  operating  expense: 

Fuel  —  Twelve  tons  of  coal,  at  $G.50,  and  the  lime 

barrels  at  nothing $7 

Engineer  and  two  laborers,  each  $2  per  day 2,00 

Forty-five  tons  copperas,  at  $10 72 

Four  hundred  pounds  lime  daily,  at  $16  per  2,000 

pounds 1,10 

Chloride  of  lime,  one  hogshead,  or  400  pounds,  at 

45c  per  lb.  .' IS 

Total $4,80 

Estimated  cost  of  disposal  plant,  $3,194. 
References:  Engineering  Record,   ilarch   0,    1895;    End 
ing  News,  February  28,  1895. 

The  illustration  shows  the  sludge  beds. 


ONONDAGA  COUNTY  HOUSE 

Located  at  Onondaga  Hill  about  seven  miles  from  SyTaci 
the  Onondaga  county  house,  an  institution  having  an  averoi 
Tendance  of  350  people.  It  lies  on  the  Oswego  river  wate 
though  no  streams  of  any  significance  traverse  the  countrv  i 
inmiediate  environment. 

The  water  supply  is  taken  from  two  reservoirs  that  are  ft 
sj)rings.  The  larger  of  tlies(»  has  a  surface  area  of  twenty 
an<l  a  capacity  of  G5,000  gallons.     The  smaller  of  the  two 
old  reservoir  that  at  one  time  was  used  in  llio  Syracuse  water 
])lv  svsteni.     It  is  located  at  a  lower  level  tlian  tlu*  larm*  r*^!* 
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and  water  is  taken  from  it  only  when  the  supply  in  the  large  reser- 
voir becomes  exhausted  or  nearly  so.  At  such  times,  but  once,  in 
the  last  three  years,  the  water  is  pumped  from  the  smaller  to  the 
larger  reservoir.  The  water  feeds  from  the  larger  reservoir  to 
the  buildings  by  gravity,  a  pressure  of  about  eighty  pounds  being 
maintained.  From  eight  to  ten  barrels  of  water  are  used  per 
hour  or  G,800  gallons  per  day,  this  being  less  than  an  average 
of  twenty  gallons  per  head  per  day.  The  water  supply  is  abund- 
ant, but  has  a  slightly  unpleasant  taste  and  some  of  it  that  is 
being  used  as  drinking  water  is  being  boiled. 

The  sewerage  system  was  built  nearly  forty  years  ago  and  is 
intended  to  care  for  the  sewage  of  the  inmates  and  officers  at  the 
county  house.  As  at  present  arranged  it  consists  of  two  uncovered 
earthen  cesspools  and  about  800  feet  of  pipe  which  carry 
the  sewage  to  the  first  of  the  two  earthen  reser\''oi  rs.  Two 
of  the  five  buildings  are  connected  to  these  pools,  the  dormitory 
which  accommodates  about  300,  and  the  hospital  which  has  an 
average  attendance  of  forty-five.  Only  domestic  sewage  reaches 
the  pools,  the  kitchen  wastes  of  the  main  building  being  excluded. 

The  cesspools  are  each  thirty-eight  feet  square  and  are  separated 
from  each  other  and  surrounded  by  an  earth  bank  four  feet  high, 
three  feet  wide  at  the  top,  and  battered  on  both  sides  about  four 
feet.  The  first  tank  or  reservoir  has  a  good  septic  scum  over  its 
surface  and  acts  as  a  septic  tank.  The  sewage  in  this  pool  varies 
in  depth  from  three  feet  at  the  outlet  end  to  one  foot  at  the  inlet 
end.  From  ihh  first  reservoir  the  sowage  flows  over  a  wooden  weir 
into  the  second,  which  was  intended  to  be  u-ed  as  a  second  sedimen- 
tation bed.  Its  surface  is  partly  covered  with  the  septic  scum,  but 
the  outlet  of  this  bed  is  less  than  ton  feet  from  the  point  where 
the  sewage  from  the  first  reservoir  enters  it  and  at  present  this 
reservoir  plays  no  part  in  the  purification  of  the  sewage.  The 
sewage  flows  directly  around  the  corner  of  this  second  pool  and 
the  contents  of  the  pool  have  ample  opportunity  to  become  stag- 
nant. From  the  second  bed  the  sewngo  feeds  into  an  open  chan- 
nel eventually  reaching  the  Oswego  river  through  Onondnga  creek, 
Onondaga  lake  and  Seneca  river. 

Both  reservoirs  were  cleaned  in  lOO.*!  and  at  that  time  about 
eighty  load>3  of  material  were  removed  and  used  as  fertilizer. 
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The  ef&uent  holds  some  suspended  matter  but  otherwise  i? 
pears  odorless.  Samples  of  it,  however,  showed  putrescibilitj  b 
less  than  ten  hours'  time.  No  records  of  a  chemical  anak-n?  i 
the  sewage  or  effluent  were  found. 

The  only  charge  to  operation  is  that  of  removing  the  s^A 
matter  deposited  in  the  beds. 

The  illustration  shows  the  two  pools  on  which  the  scum  i 
plainly  visible. 


PENN  YAN 

Penn  Yan  is  located  at  the  northern  and  outlet  end  of  Ked 
lake  and  has  a  population  at  the  present  time  of  4,700. 

The  water  supply  of  the  village  is  taken  from  Keuka  lake  ^ 
is  both  good  and  abundant,  500,000  gallons  or  106  gallons  per  r 
habitant  being  used  daily.     To  furnish  this  water  to  the  vill' 
fifteen  miles  of  pipe  have  been  laid  and  1,200  service  connecti'-'-^ 
have  been  made. 

The  sewerage  j?ystom  aud  disposal  plant  were  placed  in  op?"> 
lion  in  the  spring  of  1004  and  since  that  time  460  connect  ion?  * 
the  thirteen  miles  of  pipe  of  the  sewerage  system  have  been  nis-X 
Incln<lod  in  this  number  of  connections  are  six  hotels,  a  shoe  b- 
torv,  the  aca<leiny  and  the  Vendor  works.   The  sewage*  is,  howfv*:. 
strictly  a   domestic  one,  being  ordinarily  kept   free    from  st'^r' 
water.     A  <t(>rm  water  system  has  been  built  and  is   intend**'!'- 
fare  for  the  storm  water,  but  occasionally  storm  water  finds  its  ^' 
into  the  sewer  syst(»m.    Alx)ut  one-half  of  the  population,  or  2.4^^' 
inhabitants,  of  the  village  has  been  connected  to  the  system.    Tt- 
(lertlrains  have  been  laid  under  most  of  the  system  but  have  w 
discharging  poiiit.     A  settling  tank  and  contact  beds  purifv  tk* 
sewace  before  it  is  allowed  to  enter  TCeuka  river. 

Tn  its  treatment  for  purification  the  sewage  first  enters  tbefrit 
ehamber  through  a  ten-inch  cast  iron  pipe  and  a  ten-inch  V»A 
luMug  flisoharged  into  the  grit  chamber  at  a  point  ahout  two  mi 
one-half  feet  above  the  bottom  of  the  same.  After  colleetu^  in 
this  chamber  to  a  depth  of  five  feet  the  sewage  flows  over  jhft  lip 
of  an  eighteen-inch  concrete  wall  into  a  chamber  which  is  eig^tt- 
eight  feet  long,  twenty-two  feet  wide  and  in  which  the  eewage  col- 
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KSts  to  a  depth  of  five  and  one-half  feet  to  six  and  one-half  feet, 
le  depth  varying  with  the  slope  of  the  bottom.  At  the  opposite 
lid  of  this  chamber  the  sewage  enters  either  a  twelve-inch  cast 
•on,  standard  ninety  degree  bend  turned  down  with  its  bottom 
pening  at  a  level  three  feet  to  four  feet  above  the  bottom  of  the 
bamber,  or  one  of  two  standard  twelve-inch  T's  with  their  open- 
igs  at  the  same  level.?  From  this  bend  and  these  T's  it  passes 
tiroiigh  fifty  feet  of  pipe,  supported  by  five  eighteen-inch  by 
wenty-four  inch  concrete  piers,  into  the  receiving  basin. 

The  receiving  basin  is  twenty-four  feet  long,  eight  feet  wide 
ind  in  it  has  been  placed  an  automatic  feeding  device  so  adjusted 
hat  as  soon  as  the  sewage  has  risen  to  the  desired  depth  in  one 
contact  bed  the  gate  in  the  pipe  leading  to  this  bed  is  closed  and 
4e  gate  guarding  the  opening  to  the  next  bed  is  opened. 

In  passing  from  the  receiving  chamber  to  the  contact  beds  the 
%wage  flows  through  wooden  carriers  along  the  sides  of  which, 
i  intervals  of  three  feet,  have  been  bored  one  and  one-half-inch 
oles.  The  sewage  flows  through  these  openings  upon  the  surface 
£  the  cnished  stone,  filling  the  contact  bed  in  the  period  of  one 
>rir.  The  sewage  then  stands  for  one  hour  in  the  contact  bed 
*tcr  which  it  is  carried  by  twelve-inch  vitrified  tile  drains,  placed 
oiind  the  bottom  of  the  bed,  to  the  siphons  regulating  the  flow 

sewage  from  the  contact  beds,  and  which  are  so  arranged  that 
^  flow  from  the  bed  occupies  about  one  hour.  The  contact  beds 
•^  from  125  to  134  feet  in  length,  from  21.5  to  twentv-four 
^t;  in  width,  have  a  combined  area  of  0.27  of  an  acre,  and  are 
*^d  to  a  depth  of  three  feet  with  crushed  stone.  As  first  placed 
'  "the  beds  the  crushed  stone  was  of  two  grades,  the  lower  two 
^t  were  of  the  size  of  stove  coal,  and  the  upper  layer  of  one 
^t  of  the  size  of  buckwheat  coal.  The  surface,  however,  seemed 
^  <ilog,  preventing  the  ready  flow  of  sewage  into  the  crushed  rock, 
•^d  in  the  spring  of  1007  the  two  grades  were  thoroughly  mixed. 

Prom  the  contact  beds  the  sewage  flows  through  225  feet  of 
■^fteen-inch  pipe  into  Keuka  river.  The  discharging  end  of  this 
pipe,  on  the  day  of  inspection,  5  p.  m.,  June  25,  1907,  was  about 
^o  feet  above  the  surface  of  the  river,  rendering  a  rise  of  three 
Feet  necessary  before  water  could  back  up  to  the  manhole  at  the 
oTitact  beds. 
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Two  samples  of  the  effluent  taken  from  the  dischai^ng  p 
its  outlet  end  though  clear  and  having  but  a  slight  odor  5: 
indications  of  putre-^cihility  in  forty-cip:ht  hours.  This  c 
explained  by  the  fact  that  at  the  time  of  inspection  the  antf 
ai>paratus  was  allowing  the  sewage  to  flow  through  bed  n 
four  constantly  and  little  mr»re  nitrogenous  matter  than  tl 
moved  by  sedimentation  was  being  removed. 

Xo  chemical  analyses  of  the  sewage  have  been  made  an 
impossible  to  say  to  what  extent  purification  of  the  aew^ 
complished. 

It  has  not  been  found  necessary  to  clean  the  sludge  in 
septic  tank  though  a  small  amount  was  removed  in  the  Bp 
1 005. 

The  plant  wns  designed  by  Messrs.  Knight  &  Hopk 
Rome,  X.  Y. 

The  illustrations  show  views  of  the  exterior  of  the  tali 
and  of  the  contact  beds.  Tn  the  second  view  the  sewagft  1 
seen  escaping  from  the  holes  in  the  side  of  the  woodenl 
The  third  view  shows  the  piping  involved  in  the  instal|d 
the  automatic  regulating  apj^aratus. 


PINE  BUSH 

The  Iiordcii  Cninlcused  ^lilk  Conipany  has  a  condenaiii| 
nt  Pine  HusIk  <itnntrd  ncjir  the  Frie  railroad  depot.  Th 
piniy  cuirngcs  jilnmt  twenty-five  (Miiplnye(»s. 

A  ces-spool  hn<  been  ])rnvi(led  tn  receive  the  sowago  and  a 
lias  IxM'n  built  to  reeeive  the  wn^h  water  of  the  utensils  1 
handling  llie  milk. 

Th(»  ce^>pool  whicli  receive-  -ewjige  is  1.5  feet  square,  scv 
<!(»ep  and  ton  fec^t  di-taiit  fmni  th<»  st«»rehouse  an<l  has  a  h 
bottom.  The  brick  walls  (»f  the  ])nnl  are  laid  in  mortar  a 
eight  ineh(»s  thiek.  Tlu'  sewam^  ont(T<  the  cesspord  tlirough 
inch  vitrified  tile  ]>ipe  with  eenwnted  joints,  and  loavo^  t 
a  fonr-inch  vitrified  tile  pi])e  about  fifty  feet  in  lengrth.  Tl 
had  l>een  in  u-e  nearly  one  month  on  August  20,  1  OO7.  Tt 
tended  to  clean  the  ptM»l  twice  annually, 
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e  i>ool  which  receives  the  wash  water  of  the  utensils  used  in 
ictory  has  an  inside  diameter  of  six  feet,  a  depth  of  twelve 
and  has  walls  of  loose  stone,  not  laid  in  mortar,  and  two 
iiick.  The  wash  water  enters  the  pool  through  200  feet  of 
ch  vitrified  tile  pipe  di'jcharging  ten  feet  above  the  bottom 
5  pool.  The  2,500  gallons  of  water  which  pass  through  the 
laily  are  carried  from  it  by  900  feet  of  six-inch  vitrified  tile 
leaving  the  pool  9.5  feet  above  its  lx)ttom  and  discharging 
L  swamp.  The  etfluent  of  this  pool  taken  at  the  swamp  was 
y  and  a  sample  of  it  showed  putrescibility  in  less  than  fif- 
liours. 


POUGHKEEPSIE,  VASSAR  COLLEGE 

s^ar  College,  Poughkcepsie,  is  situated  on  the  Casper  kill 
live  miles  from  the  east  bank  of  the  Hudson  and  has  an  at- 
nce  of  about  l,oOO,  the  total  population  connected  with  the 
fe  being  about  3,350. 

me  sixteen  years  ago  the  water  was  taken  from  a  spring  but 
le  present  time  it  is  taken  from  thirty-two  fifteen-foot  wells 
he  college  grounds.  These  wells  are  sheathed  with  six  feet 
sn  feet  scjuare  curbs,  the  tops  of  the  curbs  being  eleven  feet 
V  the  soil  surface.  The  daily  water  consumption  is  112,000 
»ns,  an  average  of  eighty-six  p^allons  per  head  per  day.  The 
nearest  the  pump  i^i  1,380  feet  distant  and  the  total  ten-inch 
ig  necessary  to  carry  the  water  fr«)m  the  wells  to  the  pump  is 
}  feet.  The  water  is  lifted  by  the  jjumps  a  distance  of  seventy 
into  two  iron  tanks  having  a  C4>mbined  capacity  of  23,550 
ns  and  located  in  the  attic  of  ihu  main  building.  From 
t  reservoirs  the  water  is  fed  bv  irravitv  to  the  twentv-nine 
ings  ranging  from  150  feet  to  3,000  feet  tiistant  from  the 
.  building.  To  supply  snllificnt  watr-r  for  use  the  pumps  are 
working  for  twenty-one  hoins  cuch  thiy. 

le  sewerage  system  is  madi*  iij*  of  r,'n>  feet  of  twj-nty-ineh 
:  sewer.  3,300  feft  of  fiiibt-inr-li  m;iiii-  j)ln-  the  laterals  neoes- 
to  carry  sewage  to  tliern,  iao  -  .il  ;iiid  -and  tiller  \t<i<h  having 
nbined  area  of  an  aon*.  an-'Ht  500  finrt  r,f  pipe  tlirongh  which 
ewage  may  be  di^tributcnl  upon  #'levffn  nf*ro-i  of  farm  land,  a 
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receiving  tank  twenty-four  feet  in  diameter  and  twelve  feet 
and  a  pair  of  eight-inch  duplex  pumps  which  pump  the  s 
upon  the  filter  beds. 

The  sewage  is  not  mingled  with  any  other  wastes  and  is  c 
tic.  In  its  treatment  it  is  carried  to  the  receiving  well  from 
it  is  pumped  through  an  eight-inch  east  iron  pipe,  fro 
pumps  it  passes  through  3,500  feet  of  six-inch  main  ujh 
two  filter  beds  or  upon  the  eleven  acres  of  irrigating  are: 
described  in  the  Engineering  Record,  June  27,  1896,  **  tL 
prepared  to  receive  the  sewage  consists  of  two  beds  with  ; 
bined  area  of  1.03  acres,  exclusive  of  embankments.  Ti 
terial  is  a  rather  coarse  sand  and  has,  with  few  exceptio 
effective  size  of  from  0.3  to  0.4  millimeter.  There  were 
fine  layers,  but  these  were  only  of  limited  extent  and  we 
level,  but  had  a  considerable  pitch,  so  that  it  was  not  thoug] 
they  would  interfere  materially  with  the  operation  of  the 
The  surface  soil  and  loam  were  removed  and  a  number  of  { 
of  finer  material  were  taken  out  entire.  The  ground  wate 
was  at  least  fifteen  feet  below  the  prepared  surface  of  the 
and  as  there  was  a  run  near  by  affording  a  free  outlet  f 
ground  water,  it  was  not  deemed  necessary  to  underdra: 
land.  The  bank  between  the  beds  which  are  200  feet  squ 
ten  feet  wide  and  has  side  slopes  of  1.5  to  one.  "  Fro 
outlets  in  the  corners  of  the  beds  the  ground  falls  away  six 
in  twenty  feet,  after  which  the  surface  of  the  beds  is  lev< 
leaving  four  feet  square  prevents  washing  of  the  soil  at  the  : 
of  the  inlet  pipes."  The  sewage  is  allowed  to  run  through 
until  it  does  not  readily  filter  from  the  surface.  This  ] 
varies  from  three  or  four  weeks  in  the  winter  to  two  or 
months  during  the  summer  time.  The  surface  of  a  bed  is  cl 
as  soon  as  it  is  dry  enough  to  permit  of  cleaning  and  the  ac< 
lated  solid  matter  is  removed  to  a  convenient  point  about  20 
from  the  beds.  About  100  vards  of  solid  matter  are  rer 
annually  and  are  used  as  a  fertilizer. 

The  illustration  shows  onc^  of  the  filter  beds. 
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RAYBROOK 

October  20,  1903,  the  State  Commissioner  of  Health  ap- 

d  a  plan  for  a  settling  tank  as  a  preliminary  part  of  a  com- 

sewage  disposal  system  for  the  State  Tuberculosis  Hospital 

►jbrook,  Essex  county,  N.  Y.,  and  the  tank  as  planned  was 

the  elBuent  discharging  into  lines  of  sewer  drain  tile  laid 

inches  below  the  surface  of  the  ground  in  the  vicinity. 

the  fall  of  1904:  the  attention  of  the  State  Department  of 
h  wds  directed  to  the  disposal  plant,  analyses  made  of  the 
;e,  and  of  the  elHuent,  and  the  conclusion  reached  that  the 
aent  in  the  settling  tank  was  not  sufficient  and  that  the  con- 
is  were  offensive  and  prejudicial  to  the  health  of  the  hospital 
«ia.  The  superintendent  of  the  hospital  was  particularly 
us  as  to  the  matter  and  suggested  the  construction  of  filter 

The  remedy  was  finally  foimd  in  the  enlargement  of  the 
ng  tank,  in  the  installation  of  intermittent  and  automatic 
Us  by  which  the  discharge  from  the  tank  was  made  noncon- 
Mis,  and  by  the  construction  of  filter  beds.  This  reconstruc- 
was  finished  in  the  fall  of  1900  and  has  proved  satisfactory, 
\  far  as  the  disposal  of  the  sewage  without  nuisance  is  con- 
id. 


ROUND  LAKEi 

imd  Lake  is  a  summer  res(n*t  <>n  the  Delaware  &  Hudson 
>ad  near  Saratoga  Springs.  The  siiininer  population  averages 
I,  but  on  some  days  there  are  7,000  or  more  people  on  the 
ids.     The  water  works  and  a  sewerage  system  were  built  in 

the  sewers  and  water  mains  havini^  been  laid  in  the  same 
iies.  The  only  available  water  into  which  the  sewage  could 
jcharged  was  Round  lake,  close  by  wliieh  the  buildings  are 
d,  and  in  which  it  was  essential  tluit  no  nuisance  should  be 
>d.  It  was  finally  decided  to  put  in  a  ])lant  for  cliemical 
aent  and  the  plant  of  Mr.  J.  J.  Towcm-s,  of  Brooklyn,  was 
ed  and  installed  abont   ISOO.     This  plnee  at  Hound  lake 

in  minor  details  only  from  that  in  use  at  White  Plains, 

^Condenaed  from  an  article  by  J.  L.  Pltigerald,  a  B. 
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111*    Miii;iiii  O-i'-'i'i.t'  Mciii-'i-ial  Ilunu*  for  ohl  lailirsl?-'^ 
ill  ::h_"  t"Aii  .ii"  Kvt .  ;ii.)..'ii  .jiit-half  mile  from  the  llarrisou^^ 

•  •I  :h»-  \.  ^  ..  X.  11.  \-  II.  r;u!n»ad  and  is  desijnied  to  ai-o  r.' ^ 
IJ'U  in  111  a  t»'-  ah'!  ail  •::  -evLiiTv-iivu  otKivrs  and  help.     1*  '>  '^ 

•  »n  a  j)r'»iiiiiiriir,-  lilvin^-  a  c««:imianding  view  nf  tlu*  cv.:.' 
mill'.-  ill  i'll  «liri-r-;  ii-ii^. 

'I'lic  \va!rr  .-u|»]'Iv  ..f  i!ji'  iii-iiniliMii  i<  taki-n   fr.-ni  ;.  .' 
arlc-ian  well  al.-.u-  jif-y  fi'<-i  -li-iaiii  fmin  tin-  n^a-ih  ai:«l  '   • 
**\  \\u'  li«.iri«-  aiiij  {tiim|M-<l  in:.*  nrrangular  n'>rrvoii-s  on  "l- 
ahuiit  s(  vr  iity-livc  {n-\   fnun  the  Imildiiiir  and   thi-n   int-i  *.. 
tanks    in    tli<-    lowi-r   of   the    11. .me   havinir   a    eapaeiiv  *< 
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sewerage  system  contains  600  feet  of  pipe,  ranging  from 
^31  inches  to  four  inches,  to  cany  the  sewage  to  the  puri- 
plant  and  the  puriiication  plan  embracis  a  scr<*en  cham- 
dosing  chamber  and  ciglii  contact  beds. 
sewage  enters  a  grit  ehanilK.»r  through  two  six-inch  pipes 
into  a  six-fec»t  by  fuur-foet  grit  chamber  seven  feet  deep, 
contains  two  screens  having  twenty-five  hundrcdths-inch 
^"^^o  f(et  long  spaced  two  inches  centtir  to  center  and  one 
CMriiter  to  center  r(sj)ectively  and  in  the  order  described. 
8i:3C-inch  pipe  carries  the  sewage  from  the  screen  chamber  to 
osing  chamber  wliieh  has  a  diameter  uf  sixteen  feet  and  a 
of  twenty-two  feet.  From  this  chamber  the  sewage  may 
one  of  four  short  arm  pijns  all  connc^cled  to  sixty  feet  of 
oil  pipe  which  forms  the  connecting  link  between  the  dos- 
liamber  having  a  length  of  tweniy-thne  feet  and  a  width 
.33  feet  and  each  having  a  laver  of  terra  cotta  tiles  fourteen 
bv  ten  inches  bv  four  inches  laid  on  the  IxMloni  of  the 
"ber,  eighteen  inches  of  one-inch  gravel  laid  upon  this  and 
hole  covered  with  time  feet  of  two-inch  cnished  stone, 
teen  feet  from  the  primary  contact  beds  the  sewage  flows  out 
a  set  of  four  secondary  c<>ntju*1  beds,  counterparts  of  the 
ry  beds,  and  from  the  secoudary  contact  beds  the  sewage 
'^^rges  upon  the  meadow  within  four  feet  of  the  secondary 
"•^ct  be-tls.  At  the  entrance  to,  and  at  the  ])rdnt  of  discharge 
^^  the  dofiing  chamlx^r,  the  primary  (M)nta(»t  beds,  and  the  second- 
^Sontact  beds  are  placed  valves,  to  l)e  operated  by  hand,  which 
^late  the  flow  of  sewage  and  from  the  dosim:  chand>er  and  the 
^•ct  bods. 

^Tic  plant  is  distant  about  2o()  feet  from  the  ])ower  lious(»  of 

^onie  and  al>out  400  feet  from  the  X.  Y.,  X.  IT.  iSr  IT.  railroad 

^B  built  on  a  side  hill  and  the  difTennce  in  elevation  allows 

flow   from   one   chamber  to   another   to   be   accomplished   bv 

■-The  valves  leading  from  the  dosing  cliand)cr  an*  hinired  valves 
rated  bv  chains  leading  from  th(^  manholes  of  the  dosins 
mber  to  the  lower  part  of  the  valves.  All  other  valves  in  the 
nf  am  gate  valves. 

TTho  illustration  shows  a  g<'neral  view  of  the  plant. 


812  Twentieth  Annual  Report  of  the 


RYE  PUBLIC  SCHOOL 
No.  3 

One  of  the  smallest  of  the  institutional  disposal  plants  iu  tk 
State  is  that  at  Rye  public  school  Xo.  3,  Rye. 

The  water  supply  is  taken  from  the  mains  of  the  Port  Chcstt: 
Water  Company.  The  company  collects  its  supply  from  t^ 
small  lakes  having  a  capacity  of  300,000,000  and  500,000,000  jjal 
Ions  respectively.  Near  the  lakes  is  a  standpipe  into  which  tb- 
water  is  pumped  and  from  which  it  flows  by  gravity  to  the  ci^n 
sumers,  one  of  which  is  the  above-mentioned  school. 

The  sewerage  system  comprises  about  250  feet  of  piping  nece^ 
sary  to  carry  the  sewage,  to  the  purification  plant  from  the  sch*>''l. 
ihe  purification  plant  consisting  of  a  settling  tank  and  three  cot 
tact  chambers,  and  about  eighty  feet  of  pipe  necessary  to  carry  tb- 
effluent  from  the  purification  plant  to  the  street  sewer. 

The  sewage  treated  is  only  that  received  from  the  school,  ih 
average  attendance  of  which  is  500.  The  school  is  located  on  a 
slight  prominence,  rendering  unnecessary  either  imderdrain  <^' 
storm  systems.  At  the  time  of  inspection,  August  13,  1907,  H' 
sewage  had  been  entering  the  plant  for  over  six  weeks  and  n 
samples  of  the  ofiluent  wore  available. 

The  purification  of  the  sewage  is  attained  by  passing  the  «ov- 
age  through  a  tank  eight  feet  eight  inches  wide,  fourteen  feet  ?ix 
inches  long  and  eight  foot  deep;  then  passing  it  throngh  one  '^f 
two  contact  beds,  ten  feet  eight  inches  wide,  fourteen   feet  six 
inches  long,  and  filled  with  crushed  stone  of  about  one  inch  to  l.r» 
inches  in  diameter,  to  a  depth  of  six  feet.    From  each  of  thev 
two  beds  it  passes  through  three  rectangular  openings  in  the  wall 
at  the  surface  of  the  crushed  stone  each  being  1.5  feet  long  and  six 
inches  wide  and  falls  upon  the  surface  of  a  third  contact  hed. 
This  bed  is  32.f>6  feet  long,  about  thirteen  feet  wide  and  ha.'  a 
depth  of  crushed  stone  of  about  six  feet,  the  cnished  stone  havinf 
the  same  effective  size  as  that  placed  in  the  two  beds  adjacent  tn 
the  septic  tank  and  under  the  same  roof.    The  third  bed  is  unprrv 
tcctod  bv  anv  roofing. 

The  9optic  tank  has  not  boon  cloanod  in  four  years  and  ha<1  <•" 
August  13,  at  the  manholes,  a  surface  scum  about  two  inelie^ 
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dick  and  an  accumulation  of  three  inches  of  sediment.  The 
r'ushed  rock  on  the  contact  l)ed  does  not  seem  to  have  been  cleaned 
X-  disturbed  since  the  plant  was  built  some  four  or  five  years  ago. 

The  annual  operating  expenses  have  been  nothing  more  than  the 
:>S!t  of  an  occasional  inspection. 

The  illustration  shows  the  outside  of  the  tank  and  its  relation  to 
txe  school. 


SARATOGA  SPRINGS^ 

The  main  portion  of  the  village  of  Saratoga  Springs  rests  on 
the  southeastern  slope  of  the  extremity  of  an  easterly  spur  of  the 
Adirondacks,  while  the  remaining  portion  of  this  village  lies  along 
(he  southerly  side  of  the  valley  of  Village  brook  and  spreads  out 
over  the  sandy  plain  to  the  southward. 

The  natural  drainage  of  the  village  area  is  directly  into  Vil- 
lage brook,  which  after  following  a  very  tortuous  course  for  about 
three  miles  discharges  iuto  Lonelv  lake. 

The  main  outfall  sewer  of  the  present  system  is  laid  in  the  bot- 
tom of  the  valley,  the  size  of  the  sewer  ranging  from  fifteen  to 
twenty-four  inches  in  diameter,  and  di^cliargos;  into  a  pump  well 
of  16,000  gallons  capacity  on  iho  outskirts?  of  the  village.  The 
:laily  flow  of  sewage  is  eslimatod  to  range  from  1,500,000  in  the 
winter,  to  2,500,000  in  the  ?nniinor. 

The  receiving  wtU  is  24.5  f(^ot  by  twelve  f(M't  in  size,  with  an 
effective  depth  of  ten  feet.  Inside  the  well  are  three  j)nmp  pits, 
in  each  of  w^hich  is  a  horizontal  centrifniral  ]nimp  set  two  feet 
above  the  floor.  The  capacity  of  each  of  these  pump-^  is  1,000  gal- 
lons per  minute.  -The  pumps  are  operated  by  alternating  current 
motors,  starting  and  sto]^])ing  autoinatically  throngli  the  agency  of 
floats  in  the  pump  wells. 

The  force  main  from  tlie?e  well^  is  sixteen  inches  diameter  and 
?,S35  feet  long,  the  total  head  pumped  against  varying  from  twen- 
tv-:^even  to  thirtv-seven  feet.  The  force  main  ends  in  a  chamber 
and  thence  through  a  pipe  into  one  or  more  of  the  septic  tanks. 
The  tanks  are  four  in  nnnd^er,  and  have  a  total  capacity  of 
1,000,000  gallons,  eacli  tank  l)einir  01.5  feet  lonir.  51.5  feet  wide, 

1  OondeiuwU'froni  articlf  liy  V.  .\.  Harbour,  Ass.  Kng,  So<".,  vol.  .34.''pp.'4-r»l». 
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and  a  depth  of  sewage  of  eight  feet.  The  walls  are  concrete,  about 
two  feet  thick,  and  the  floor  and  roof  are  groined  arches,  elcTen 
feet  six  inches  span.  There  are,  therefore,  eighteen  piers,  each 
eighteen  inches  square  in  each  tank. 

The  sewage  enters  each  tank  through  four  submerged  openings, 
the  opening  coming  midway  between  the  rows  of  piers.  The  sep- 
tic effluent  escapes  from  the  tanks  through  two  horizontal  rows  of 
a  number  of  two-inch  pipe,  ninety-six  in  all,  set  at  an  elevation 
about  three  and  one-half  feet  below  high  water  line,  emptying 
into  a  narrow  chamber  extending  the  entire  width  of  tank.  From 
this,  the  sewage  flows  over  a  weir  into  the  outlet  chambers  ana 
thence  to  the  filter  beds.  A  sludge  gate  is  provided  for  drawing 
off  the  sludge  and  other  gates  are  provided  at  higher  elevation? 
so  that  the  different  levels  of  sewage  can  be  disposed  of  in  various 
ways  when  the  tanks  are  cleaned. 

Before  reaching  the  filter  beds  the  sewage  passes  over  an  aerator 
of  perforated  sheet  iron  plates,  hung  in  three  layers  around  a  cen- 
tral riser  pipe.  This  pipe  is  sixteen  inches  diameter  and  is  set 
in  a  circular  well  of  concrete  adjoining  the  octagonal  dosing  tank; 
the  combined  capacity  being  26,000  gallons. 

The  object  of  the  aerator  is  to  liberate  the  dissolved  gases  in 
the  septic  effluent,  and  to  allow  dissolved  oxygen  to  be  taken  up. 
Tests  made  show  a  gain  of  dissolved  oxygen  from  0  to  70.4  per 
cent,  of  saturation  before  and  after  passing  this  aerator. 

The  dosing  chamber,  by  means  of  automatic  siphons,  discharge? 
whenever  filled,  the  intervals  depending  on  the  rate  at  which  the 
chamber  is  filled.     By  an  ingenious  de\nce,  the  discharge  takes 
place  in  order  throiigK  one  of  four  main  pipes  leading  to  the  fil- 
ters, a  positive  rotation  of  filtering  area  being  th'iis  secured.    The 
main  distribution  pipes  are  twenty-four  inches  diameter  and  the 
outlet  pipes   onto  the  beds  fifteen  inches  diameter.     A  wooden 
carrier  extends  across  each  bod  from  the  end  of  the  outlet  pipe, 
these  carriers  having  concrete  bottoms  and  wooden  sides.     Thej 
are  five  feet  wide  at  the  bank  and  deorea-^e  bv  six  inches  on  eaeh 
side  at  four  points,  in  tliis  way  slicing  off  the  sewage  into  ten 
parts  of  practically  equal  amount.    The  plant  was  started  in  Jnl^' 
1903,   and  has  been  most  successful.     Tn  the  septic  tank  aW 
05    per  cent,   of  the   suspondod    solids   have  been    removed  w^ 
the  remainder  has  been  so  fully  comminuted  and  decomposed  « 
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iiullify  its  capacity  for  forming  tltjx>sits  on  the  filters.  Up  to 
3  date  of  Mr.  Barbour's  paper,  Januarj^,  1905,  the  tanks  had  not 
em  emptied  or  cleaned,  and  it  then  appeared  as  if  the  tanks  might 
ratine  to  operate  indefinitely  without  drawing  off  any  sludge. 
le  l>eds  are  scraped  clean  of  the  accumulated  scum  in  the  fall 
d  no  appearance  of  clogging  is  noticeable.  The  average  daily 
LOiint  of  sewage  per  bed  in  use  is  about  140,000  gallons,  applied 

four  doses.  The  entire  field  is  kept  in  commission  and  the 
is  used  alternately,  so  that  the  average  rate  per  day  for  the  fiield 

about  60,000  gallons  per  acre,  a  very  low  rate  and  one  which 
lid  probably  be  doubled. 

The  appearance  of  the  beds  indicate  ample  capacity  since  the 
id  surface  is  discolored  only  near  the  distributing  channels  and 
3\vs  plainly  that  the  sewage  passes  through  only  the  sand  nearest 
3  channel. 

The  cost  of  maintaining  the  disposal  field  is  about  $140  a 
>nth,  of  which  two-thirds  i-;  expended  in  turning  embankments, 
ceding  drives,  and  other  work  indop(mdent  of  the  maintenance 

the  bed  surfaces.  The  cost  of  electric  power  for  pumping  has 
eragod  $60  per  month  and  the  cosst  of  the  attendance  adds 
ont  $50  per  month,  so  that  the  total  cost  of  pum])ing  i:s  about 
,300  per  year,  and  the  entire  cost  of  operating  the  disposal 
ant,  including  the  lifting  of  the  sewage  and  its  purification, 
nounts  to  about  $0,000  per  year.  Snow  &'  Barliour,  of  Boston, 
'asLs.,  were  the  engineers  for  the  plant,  which  probably  repre-^ents 
iebest  example  of  a  purification  plant  in  this  State. 

The  illustrations  show  a  general  view  of  the  plant  in  winter,  a 
lore  comprehensive  view  of  the  l)(»ds  in  suinnu^r  and  a  detailed 
lew  of  the  aerator. 


SAUGERTIES 

Sauffcrties  is  local <'d  on  the  wc^t  bunk  of  the  Hudson  river  and 
IS  a  present  populalirm  of  about  l.oon. 

The  water  supply  is  inkcn  fnun  an  ar(»n  of  twelve  square  miles 
lat  is  under  constant  siirv('il]aiir»e  for  pollution  of  any  form, 
our  miles  from  the  city  is  a  reservoir  fed  by  four  streams  form- 
ig  the  Platte  kill  and  from  this  the  water  feeds  to  the  city  by 
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gravity.  During  dry  weather  about  60  per  cent,  of  the  snp 
comes  from  springs  on  Saxton  flats.  Practically  the  total  pC' 
lation  of  the  city  is  supplied  with  water  through  the  705  com 
tions  that  have  been  made  to  the  systemu  Nearly  sLxteen  m 
of  pipe,  including  one  mile  of  sixteen-inch  and  5.5  miles  of  twe 
inch,  are  necessary  to  distribute  the  water.  In  1887  this  svs' 
was  built  by  a  private  company  and  in  1896  it  was  bought  by 
village  for  the  sum  of  $110,000. 

The  village  is  built  on  the  banks  of  Esopus  creek,  and  tk 
regularity  of  the  surface  made  it  necessary  to  build  three  scpa 
sedimentation  tanks  to  care  for  the  sewage.  The  plants  are  kn- 
as  the  "  Ripley  Street  Plant,"  the  "  East  Bridge  Street  Pla 
and  the  '*  Upper  Dock  Road  Plant."  The  Ripley  street  placi 
ceives  sewage  from  an  area  of  about  three  hundred  and  th: 
three  thousandths  of  the  village  and  a  population  nf  700: 
East  Bridge  street  plant  receives  sewage  from  about  one-sixt 
the  area  of  the  village  and  a  population  of  400  to  500;  and 
Upper  Dock  road  plant  receives  sewage  from  four-tenths  to 
tenths  of  the  area  of  the  village  and  a  population  of  SCO. 
Ripley  street  and  Upper  Dock  road  plants  have  the  same  dii 
sions  and  all  three  plants  have  the  same  general  arrangemei 
chambers.  Work  on  the  disposal  plant  was  begun  in  1004  an< 
Ripley  street  plant  and  Upper  Dock  road  plant  were  put  in  ' 
ation  in  January,  1900.  Connections  to  the  East  Bridge  ? 
svstcm  were  not  made  for  some  time  and  it  has  been  in  use 
some  six  weeks  to  two  months.  In  addition  to  the  three  t 
there  are,  in  the  sewerage  system,  ten  miles  of  vitrified  pipe  : 
ing  from  twenty- four  inches  to  six  inches  in  diameter,  four  i 
of  this  being  eiii^ht-ineh  pipe;  1,860  feet  of  cast  iron  pipe: 
thirty-one  flush  tanks,  having  an  average  capacity  of  365  gal 
and  discharging  once  in  twenty-four  hours.  About  210  coi 
tions  have  been  made  up  to  the  present  time,  connecting  about 
of  the  population  of  the  village  with  the  tanks.  The  se 
treated  is  purely  domestic,  except  that  during  storms,  sir 
water  enters  the  svstom  in  eonsiderable  quantity  through  f 
four  or  forty-five  street  inlets. 

The  underdrain  systeui  has  a  Icnirth  of  two  miles,  one-hal 
it  being  four-inch  pipe,  part  of  it  discharging  into  the  sewers 
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of  it  upon  an  open  field  on  the  lower  portion  of  St.  Mary's 

tery. 

.  treatment  the  sewage  enters,  in  each  tank,  a  four  feet  by 

feet  grit  chamber  from  which  it  flows  through  a  six-inch 
ing  under  the  wall  separating  the  two  chambers  into  a  second 
jdimentation  chamber  having  the  same  width  and  a  length  of 
t  feet  or  19.5  feet.  The  wall  separating  this  sedimentation 
iber  from  the  main  chamber  is  one  foot  lower  than  the  wall 
funding  the  grit  chamber  and  acts  as  a  weir  over  which  the 
ige  flows  into  the  larger  chamber.  The  grit  chamber  has  a 
:h  of  about  twelve  feet  while  the  sedimentation  chamber  has 
3pth  of  about  ten  feet.     The  sewage  is  designed  to  flow  but 

the  length  of  the  chamber,  flowing  out  through  three  six-inch 
i^'S  and  discharging  into  a  ten-inch  pipe  leading  into  the 
>us  creek.  The  Eipley  street  plant  empties  into  the  Esopiis 
e  tank  just  above  a  dam  and  is  usually  submerged  to  a  depth 
ve  feet.  The  outlet  of  the  Upper  Dock  road  plant  is  sub- 
red  about  five  feet  at  high  tide  and  is  slightly  submerged  at 
tide.     The  East  Bridge  street  plant  ontl(»t  is  submerged  at 

tide  but  is  exposed  at  low  tide.  In  each  of  the  two  latter 
Is  the  point  of  discharge  is  from  50  to  150  feet  from  the 

-  Along  one  side  of  each  chamber  i:^  built  a  sludge  channel 
li  slopes  toward  and  enters  the  grit  chamber  and  toward 
h  the  bottom  of  the  tank  slopes.  At  the  Upper  Dock  road 
t  and  at  the  Ripley  street  plant  the  sludge  is  to  be  pumped 

centrifugal  pump  but  at  the  East  Bridge  street  plant  it  will 
ecessary  to  remove  the  sludge  by  hand. 

sample  of  the  effluent  of  the  Ripley  .-treet  plant  taken  from 
nanhole  into  which  the  effluent  discharc:es  showed  indications 
^trescibility  in  five  hours  and  showed  no  trace  of  blue  color 
^'enty-two  hours.     A  sample  of  the  effluent  from  the  Upper 

plant  taken  from  the  manhole  near  the  outlet  end  of  the 

-  chamber  showed  no  indications  of  putrescibility  in  seven 

No  sample  of  the  East  Bridire  street  plant  was  obtained. 
^  only  item  entering  into  the  cost  of  operation  is  the  re- 
1  of  the  sludge  and  when  found  n(H»e<3sarv  to  perform  this 
tinn  it  has  been  expedited  by  blowinir  the  <?ludfine  directly 
the  Esopus  creek  through  a  "  blow  out "  pipe.     Under  such 
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conditions  it  is  difficult  to  give  a  fair  estimate  of  annual  0| 
expenses. 

The  total  cost  of  the  system  was  $66,000. 

The  illustrations  show  external  views  of  the  three  fledi 
tion  tanks. 


SKANEATELES 

Skaneateles  village  is  located  at  the  northern  end  of  Skanei 
lake  and  has  a  population  of  1,800.  Its  drainage  is  carrie« 
Skaneateles  creek  to  Seneca  river. 

The  water  supply  is  taken  from  Skaneateles  lake  throw 
ten-inch  wrought  iron  pipe  whose  intake  is  4,000  foot  from 
sliore.  The  water  is  pumped  into  a  reservoir  haviiiir  a  diam 
of  104  feet,  a  depth  of  11  foet,  a  capacity  of  550,000  irall 
and  located  1.5  miles  northeast  of  the  village  at  an  clevatioi 
1  S(j  feet  above  the  main  street.  About  200,000  gallon?,  or 
gallons  per  inhabitant,  are  used  daily.  An  eight-ineh  ironi 
carries  the  water  from  the  pump  to  the  reservoir  and  eidit 
ouo-half  miles  of  four,  six  and  eight-inch  pipe  form  the  di* 
utiiig  system.  To  this  system  320  connections  have  been 
inclndiuc:  twontv  ?ewor  connections,  the  ensrine-honse  a 
watering  trough.  The  water  is  good  inasmuch  as  it  is  taken 
the  saTiie  source  from  which  Syracuse  derives  its  suppl 
whose  purity  is  carefully  j)reserved.  Except  at  rare  interv 
water  is  verv  clear. 

f 

The  sewerage  system  was  completed  in  the  fall  of  19( 
jit  the  pro-ont  time,  cares  for  the  sewage  of  alwiit  1,400 
itants.  Tt  has  a  length  of  nearly  eight  miles  and  approx 
2S0  connections  have  been  made. 

TVith  the  exception  of  three  hotels,  three  churches  and 
flush  tanks,  all  connections  are  residences  and  the  sowape  i 
the  system  is  domestic  only.  "Fncb  flush  tank  has  a  disc 
capacity  of  450  gallon^  and  discharges  once  in  twenty-fon 
the  system  in  this  way  being  flushed.  The  system  is  nol 
drained  and  does  not  receive  storm  water  in  other  form 
ground  water. 
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he  sedimentation  tank  by  which  purification  is  accomplished 
cated  at  the  corner  of  Elizabeth  and  Griffin  streets  on  the  oni- 
:s  of  the  village. 

0  estimate  of  the  quantity  of  sewage  entering  the  tank  daily 
d  be  obtained  but  it  is  made  very  weak  by  the  water  furnished 
he  flush  tanks  and  by  the  ground  water  entering  the  system, 
he  sewage  enters  the  inlet  or  grit  chamber  through  a  fifteen- 
i  oa.st  iron  pipe  and  stands  at  a  depth,  when  running,  of  six 

seven  inches.     From  this  chamber  it  flows  through  two  three 
by  one  foot  openings  in  the  wall  separating  the  grit  chamber 

1  the  settling  tank  into  the  latter  tank.  A  twelve-inch  wall 
he  middle  of  the  tank  causes  the  sewage  to  flow  around  the 
ide  of  the  tank  a  distance  of  about  130  feet.  From  the 
ing  tank  it  empties  into  the  outlet  or  eftlneut  chamber  through 
oj)enings  similar  to  the  ones  between  the  inlet  chamber  and 

main  tank. 

.  wcMjden  baffle  placed  in  the  tank  near  the  points  of  receiving 

discharging  the  sewage  prevents  the  disturbance  of  the  sur- 
i  in  the  tank.  This  baffle  ])roj(M'ts  six  inch(»s  above  the  sur- 
t  of  the  sewage  and  downward  to  a  point  three  feet  from  the 
om  of  the  chamber.     On  the  receiving  side  of  the  chamber 

baffle  is  vertical  but  on  the  discharging  side  it  is  inclined,  its 
2r  edge  being  seven  inches  from  the  chamber  wall  and  its 
er  edge  being  sixteen  inches. 

ome  twenty  feet  of  fifteen-inch  pipe  carry  the  sewage  from 
outlet  chamber  to  Skaneateles  creek.  Xo  scum  was  found  on 
'ace  of  the  tank.  To  clean  the  grit  and  effluent  chambers  an 
trical  motor  has  been  installed,  l)v  means  of  which  the  sewage 

solid  matter  is  pumped  upon  a  sludi:re  bed  eighty  feet  long, 
ty  feet  wide  and  three  feet  (hn-p.  Near  one  side  of  tliis  do- 
used earthen  bed  is  placed  a  rid«ro  of  crushed  stone  two  and 
•half  feet  deep,  about  two  fcot  wide  at  the  top,  and  four  feet 
p  at  the  bottom.  The  liqui<l  matter  passo-?  through  this  wall 
tone  and  collects  in  a  rock  filled  concrete  chamber  built  at  the 

end  of  the  sludge  bed  and  near  the  creek,  and  connected  to 
creek  with  a  four-inch  ]>ipe.  The  tanks  were  cleaned  the  first 
r  and  at  that  time  but  one  load  of  waste  was  removed.     This 

used  as  fertilizer. 
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The  outlet  pipe  is  about  one-half  submerged,  but  the  water  kfn 
of  the  creek  is  nearly  constant  and  there  is  no  danger  of  ink 
bucking  into  the  plant.  Because  of  the  submerged  oonditiflKi 
the  end  of  the  outlet  pipe  the  sample  of  sewage  was  taken  aid 
entry  into  the  effluent  chamber.  This  showed  putreacibilitj  i 
less  than  thirty-six  hours  though  the  effluent  looked  dear  andh 
only  a  very  slight  odor. 

Xo  chemical  analyses  of  the  sewage  have  been  made.  B 
j)lant  was  designed  by  H.  B.  Cleveland,  civil  engineer,  Amili 
dam,  N.  Y.  The  illustrations  show  the  exterior  of  the  buildii 
from  the  southeast  and  the  sludge  beds  and  building  from  i 
north. 


SONYEA 


Sonyea  village  is  located  on  the  drainage  area  of  Kishaqi 
creek,  four  miles  above  its  confluence  with  the  Canaseraga  cree 
iind  about  six  miles  from  the  junction  of  the  Canaseraga  em 
with  the  Genesee  river.  At  this  place  is  located  the  State  I 
stitution  or  Craig  Colony  for  Epileptics.  The  population  of  tl 
village  is  300,  of  the  institution  1,250. 

The  water  supply  is  obtained  partly  from  springs  and  part 
from  Xishaqua  creek,  and  is  pumped  by  electrical  power  into 
ttoTSLge  tank  on  the  western  side  of  the  Colony.  The  spring  wal 
and  creek  water  are  kept  unmixed,  the  spring  water  being  pump 
into  a  standpipe  four  feet  in  diameter  and  seventy-six  feet  hi^ 
and  the  creek  water  into  a  standpipe  fifteen  feet  in  diameter  ai 
hoventy-five  feet  high.  These  tanks  are  concentric.  When  tl 
creek  water  is  muddy  the  spring  water  only  is  used;  125y0( 
gallons  of  water  or  100  gallons  per  head  per  day  are  used.  Tl 
.supply  of  si)ring  water  is  good  and  a  new  pump  of  200»000  gi 
ions  capacity  is  being  installed.  About  eight  miles  of  water  pi] 
have  been  laid  and  about  seventy  buildings  have  been  connectx 
10  this  distributing  system. 

The  sewerage  system  was  built  in  1806,  the  method  of  pnrifio 
tion  being  one  of  screening  and  broad  irrigation.  There  « 
three  soil  filtration  beds,  the  first  being  built  in  1896,  the  8ec«i< 


SONYEA 

SETTLING  TANK 


FILTER  BEDS 


Hi 


J     J 


-i-T 1 r 


t:  r!  G 
ded  $ 


I  i  I  I 


-r-r 


I  • 

•  • 

•  I 

I  • 

I  I 

I  I 


^a: 


0        100     200     500    400 


^< 


Dosing 


cnamber 


Screen 


Chamberb 


State  Depabtment  of  ITealth.  821 

>7,  and  the  third  in  1905.  The  three  beds  have  a  combined 
L  of  G98  feet  and  a  width  of  200  feet,  giving  an  irrigation 
f  about  three  and  one-tenth  acres.  Two  and  one-half  miles 
fr'er  pipe  have  been  laid  and  of  the  seventy  buildings  that 
jeen  connected  to  the  system,  thirty-live  are  used  as  dormi- 
for  the  patients.  A  carpenter  shop,  paint  shop,  mattress 
ind  bakery  have  been  connected  but  the  sewage  is  almost 
ly  a  domestic  one.  The  population  contributing  sewage  to 
stem  is  1,250,  1,050  of  this  ininihor  biing  patients  of  the 
ition. 

)  sewage  enters  one  of  the  two  screen  chambers,  the  two 
used  alternately  and  for  periods  of  a  Wi^ek.     These  cham- 
re  fifteen  feet  long,  four  feet  wide  and  nc  ar  the  outlet  end 
;h  is  placed  an  inclined  screen  of  flat  one  inch  bars,  one- 
ir  inch  thick  and  spaced  three-quarters  of  an  inch  on  centers, 
screen  retains  most  of  the  solid  matter  in  the  sewage  and 
end  of  a  week,  the  period  duriug  which  the  sewage  is  al- 
to flow  through  a  receiving  or  screen  chamber,  it  has  ac- 
ated  to  a  depth  of  eighteen  inches.     This  fecal  matter  is 
i  out  with  pails  and  buried  in  an  orchard  from  fifty  to 
eet  from  the  screenhouse,  200  pailfiiLj  being  removed  at 
leaning.    During  the  winter  the  surface  of  the  solid  matter 
screen  chamber  becomes  frozen  to  a  depth  of  from  four 
inches  and  from  one  and  one-half  to  three  hours  are  required 
Ji  the  screen  chamber,  but  during  the  summer  the  cleaning 
•mplished  in  an  hour.    Five  patients  of  the  institution  assist 
tendant  at  the  plant   in  removing  and  burying  the  solid 
'  which  is  taken  from  the  screen  chamber, 
m  the  screen  chamber  the  sewage  enters  the  siphon  chamber 
is  sunk  in  the  earth  adjacent  to  the  screenhouse.      The 
rging  capacity  of  this  dosing  chamber,  which  is  fourtet  n 
luare,  is  2,500  gallons  and  after  leaving  this  chamber  the 
3  flows  through  from  550  to  1,200  fret   of  ten-inch  pipe 
"me  of  the  three  soil  filtration  beds. 

'-  soil  filter  beds  are  each  2()()  f(H  t  wide,  220  feet  long  and 
parated  by  earth  embankments  four  feet  wide  on  top  and 
J  a  slope  of  one  and  one-half  horizontally  to  one  vertically. 
>il  filtering  matter  is  about  three  feet  deep,  its  surface  is 
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about  three  feet  belww  the  top  of  the  earth  eiiibaiikmeiild 
ing  the  beds,  and  ench  bed  is  imderdraiQcd  with  8Ui  $uc- 
drains.  The  sewage  dows  out  ii]»on  the  beds  through  a 
liie,  is  not  di-itributed  upon  the  aurface,  aud  is  alio' 
upon  a  bed  i-ontinnoiisly  for  a  weik.  Once  in  two  moi 
and  team  of  horses  are  placed  iijKm  the  bed  and  its  surface 
ntwed,  a  half  diiv  being  required  to  do  the  harrowing. 
present  time,  .liiuc,  lituT,  b(d  miniber  oiio  is  bt'ing  used 
(-iillivHtion  of  i-cini.  The  material  iu  the  l)C'd  vurios  from  loamh 
stoiicii  as  larfTi!  or  larfrer  than  fnrnace  coal,  but  tlic  mixture  ion 
nut  form  a  parlienlarly  i-oeky  snil,  A  disagnKiablu  though  M 
slrung  odor  was  enroiintored  at  the  bed.i. 

From  ihe  beds  the  sewage  flowa  through  about  une-tbird  of* 
mile  of  twelve-ineh  pipe  into  the  Ki:<haqua  creek.  The  end  oi 
the  outlet  pii»c  was  but  live  inches  above  the  water  surfai 
the  ercek  ami  no  provision  has  beeu  made  to  prevent  the  wa^r 
of  the  stream  from  backing  up  the  outlet  pil)e.  At  timrs  oi 
heavy  rain  or  the  melting  of  iee  and  snow  the"  water  surfac-e  "f 
Uie  ercek  must  lie  eonsiderably  above  the  bottom  of  the  wii;!': 
pipe. 

A  small  amount  of  sediment  was  discharged  with  the  ctHwn: 
and  a  slight  odor  was  noticeable.  Two  samples  of  the  etttiKM 
showed  no  indications  of  putrescibility  after  eight  days. 

The  illustrations  shuw  views  of  the  screenhouso  and  of  liw 
filter  beds. 


STAMFORD 

Sliiiiiford  is  sitnated  in  the  si>ulhirn  Catskill  region  and  1 
population  uf  about  1,0(10,  which,  dnring  the  summer  i 
periotl,  nt  linns  is  increascil  ti.  :i,0OH. 

Tile  water  supply  of  ibe  villiif^r  is  taken  from  springs  llHpl 
n.ihs  from  ih..  vilhijrf  nn.l  al  tlu-  Iu  advvaters  uf  the  west  bwil 
of  the  Delaware  river.  The  wider  is  eollccled  in  a  reservoir  h(r 
ji'.g  an  area  of  live  to  six  acri's  and  a  depth  of  tweuty-five  fMt 
The  water  is  supplied  at  a  pri's-iure  of  from  110  to  117i  peatif 
per  square-  inch.     The  supply  is  huih  pure  and  ample  and  has  bwu 
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since  1S83.  Before  being  used  the  water  passes  through 
ral  gravel  and  sand  filt(»rs. 

be  Hewerage  system  comprisc^s  ahout  10,000  feet  of  pipe 
ing  from  twelve-inch  to  six-incli  (largely  eight-inch),  which 
es  the  sewage  to  the  chemical  treatment  plant,  and  2,500 
of  effluent  pipe  re(inircd  to  carry  the*  sewage  to  the  discharg- 
x>int  in  the  west  branch  of  the  Delaware  river.  Seven  flush 
5  have  been  built  to  flush  parts  of  the  system, 
afortunately  those  in  authority  at  Stamford  have  not  felt 
)sed  to  furnish  much  information  and  the  following  descrip- 
of  the  treatment  of  the  sewage  was  gleaned  from  a  visit  to 
ilant  the  latter  part  of  August,  1907.  The  chemical  treat- 
.  plant  consists  of  two  square  chambers  having  an  inner  side 
'.5  feet,  and  a  depth  of  six  feet.  The  sewage  may  be  diverted 
ither  chamber  through  an  eight-inch  channel  built  in  the 
)f  the  side  wall.  From  this  channel  the  sew-age  enters  either 
iber  and  passes  under  a  baffle  so  set  that  its  top  is  four  inches 
e,  and  its  bottom  twenty-four  inches  below  the  sewage  siir- 
when  the  sewage  is  at  its  discharging  depth  of  4.5  feet.  In 
diagonally  opposite  corner  of  the  chamber  from  which  the 
ge  enters  is  place/1  a  vertical  six-inch  pipe  4.5  feet  long  and 
eeting  with  the  ten-inch  outlet  pipe.  When  the  sewage 
les  a  depth  of  4.5  feet  in  the  chaml>er  it  flows  over  the  top 
is  pipe,  which  acts  as  a  circular  weir,  and  entering  the  outlet 

finally  discharges   into  the  west   branch   of   the  Delaware 

To  prevent  floating  matter  from  entr»ring  the  vertical  dis- 

ring  pipe,  a  scum  board  or  baffle,  similar  to  the  one  at  the 

at  which  the  sewage  enters,  was  ])laced  in  the  chamber  across 
orner  from  one  side  wall  to  the  other.     A  4.5  foot  "  stop 

"  permits  the  sewatr<'  to  bo  ])n'-s(«l  from  one  chamber 
e  other.  When  linie  is  introduced  into  the  sew\ige  it  is 
led  directly  into  the  eight-inch  cjiannel  in  the  side  wall  of 
hamlx^rs  and  into  the  chambers  themselves.  No  means  are 
ded  for  mixing  the  lime  with  the  sewage  nor  is  there  offered 
opportunity  of  storing  lime  at  the  treatment  plant,  and,  judg- 
'rom  appearances,  it  would  seem  that  the  quantity  of  lime 

and  the  regularity  wMth  which  it  was  introduced  into  the 
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sewage  depended  largely  upon  the  regularity  with  which  i 
of  lime  was  taken  to  the  plant. 

The  effluent  pipe  crosses  the  Delaware  river  at  the  tm 
plant,  then  crosses  Tanner's  pond,  and  after  crosaixig  the 
[wice  more  finally  empties  into  it  at  a  point  about  8,500  im 
the  plant  and  apparently  far  enough  away  from  the  Till 
that  an  impure  sewage  effluent  would  not  become  a  nuin 
the  people  of  the  village.  At  this  point  of  discharge  n 
river  the  effluent  on  August  29  appeared  milky,  had  mud 
matter  in  suspension,  and  left  the  bed  of  the  stream  in  I 
bightly  condition.  Samples  of  the  effluent  taken  at  tUl 
showed  a  loss  of  the  methylene  color  in  less  than  tivci 
hours. 

Th(»  illu.stratioii  shows  the  roof  of  the  building  wfaick^ 
the  tanks. 


THOMPSON  RIDGE 

The  Ecid  Ice  Cream  Company  of  Now  York  has  a 
collecting  and  bottling  milk  at  Thompson  Ridge.     The 
(f  the  community  f(*aring  that  the  waste  wash  water 
plant,    which   would   be  emptied   into   a   small   stream 
rlirough  the  pastures,  would  have  an  injurious  effect 
^•attle,  desired  the  company  to  treat  its  waste  wash 
stead  of  emptying  it  directly  into  the  small  brook.  ^ 

^^  Broad  irrigation '^  on  a  limited  scale  was  the  plan  M 
to  remedy  the  condition  of  affairs.  Adjacent  to  the  H 
V  hich  is  located  at  the  Erie  railroad  depot,  has  been  built'! 
(Tote  chamber  eight  feet  long,  six  feet  wide,  five  feet  itti 
laving  walls  six  inches  thick.  The  wash  water  from  the  I 
empties  into  the  concrete  well,  through  a  six-inch  pi|pl 
accumulates  until  a  depth  of  about  three  and  five-tenthai 
reached.  It  is  then  pumped  from  the  well,  and  forced  tf 
800  feet  of  one  and  five-tenths-inch  pipe,  to  a  woodei 
about  thirty  feet  higher  than  the  pumps.  Here  it  spnel 
ihc  surface  of  the  soil  and  disappears.  The  well  has  a  ■ 
tile  overflow  pipe  leading  from  it  to  the  brook  into  whw 
wash  water  originally  emptied. 
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TUCKAHOE 

ickahoe,  situated  al)oiit  a  mile  north  of  Bronxvillo,  is 
led  by  the  Bronx  river.     Tlio  population  of  the  village  is 

y. 

iter  is  supplied  by  the  New  Roehelle  Water  Company, 
statistics  concerning  the  water  supply  and  water  system, 
IT  as  they  can  at  present  be  givTu,  may  be  found  in  the  re- 
on  the  Bronxville  disposal  plant. 

ie  sewerage  system  includes  23,000   fe(»t  of  pipe   ranging 

\  fifteen  inches  to  eight  inches  iji  diameter,  most  of  it  being 

I  inches,  seventeen  flush  tanks  of  a  capacity  of  365  gallons 

f  a  settling  tank  with  a  maximum  daily  capacity  of  226,000 

nd  and  two  contact  beds.     The  sewers  are  not  imderdrained. 

nail  storm  system  having  a  length  of  1,000  feet  partly  cares 

the  storm  water.     To  this  system  seventy  connections  have 

jfar  been  made,  connecting  about  400  people  to  the  system. 

jke  sewage  was  first  allowed  to  flow  in  the  system  June  1, 

t,  and  connections  are  now  being  made  as  rapidly  as  possible. 

5  total  cost  of  the  system  was  $49,000,  $10,000  covering  the 

P  of  Bcttling  tank  and  contact  beds,  and  $30,000  covering  the 

tt  of  sewers  and  engineering  services. 

Rie  sewage  is  very  strong,  and  at  the  present  time  is  not 
■ted  with  water  from  the  flush  tanks  as  the  tanks  have  not 
been  metered.  Only  a  small  amount  of  storm  water  is  likely 
Pnter  the  sewerage  system,  but  underground  water  may  enter 
ft  much  greater  extent.  Two  samples  of  the  effluent  taken 
■I  the  point  of  discharge  of  the  channel  leading  from  the  con- 
beds  on  August  9,  1907,  showed  a  loss  of  tlie  methylene  color 
3x  hours.  Since  September  1,  tlie  tests  for  putrescibility  show 
improvement  of  50  per  cent. 

n  the  process  of  purification  the  sewage  enters  one  of  two 
ritus  chambers  five  feet  wide,  fifteen  fe<'t  long,  in  w^hieh  it 
«ct8  to  a  depth  of  slightly  more  than  four  feet.  From  either 
these  chambers  it  enters  a  shallow  semi-circular  chamber 
>iigh  which  it  immediately  passe?,  entering  a  twelve-inch  pipe 
need  to  two  ten-inch  pipes  feeding  into  some  one  of  the  five 


826  Twentieth  Annual  Report  of  the 

settling  chambers.  Once  these  chambers  are  filled  to  a  ii> 
'  ing  depth  the  sewage  enters  the  tanks  beneath  the  sewage  m 
A  nine-inch  concrete  baffle  wall  causes  the  sewage  to  d»ro 
within  two  feet  nine  inches  of  the  chamlx^r  bottom.  Tk 
ing  forty-four  feet  nine  inches  along  the  chamber  it  pa>s  ? 
a  three-inch  oak  scum  board  and  over  a  concn^te  weir 
inches  wide,  and  a  concrete  surface  thn  e  feet  four  inchft 
From  this  concrete  surface  it  passes  through  two  openi 
the  chamber  wall,  discharging  below  the  sewage  surface  ii 
main  carrier  extending  along  the  entrance  to  the  two  li 
beds.  The  tank  effluent  may,  be  turned  upon  either  or  bofli 
ficration  beds  and  it  may  be  made  to  pass  through  one  « 
of  ten  gates  from  the  main  carrier  to  the  distributing  e 
The  main  carrier  is  three  feet  wide  and  the  diJ^tributiugdi 
about  one  foot  six  inches  wide,  and  both  are  perhaps  twelve 
deep.  From  the  distributing  carrier  the  sewage  may  enter 
aeration  bed  through  nine  gates.  Each  of  the  gate?  inoB 
above  is  a  piece  of  plank,  twelve  or  eight  inches  wide,  one  an 
tenths  inches  thick  and  twelve  inches  deep,  sliding  in  in""" 
the  c/)ncrete  and  operated  by  hand. 

The  aeration  beds  are  100  feet  square  and  the  crn-hfl 
varies  in  depth  from  nine  inches  at  the  inlet  end  to  ?ix 
jjt  the  outlet  end.  The  stone  is  a  clean  white  marble  iin«] 
with  river  gravel  and  averages  about  two  inches  in  jlia 
Directly  across  the  path  of  flow  of  sewage  and  twenty-fit 
:;part  have  been  [)laced  three  rows  of  brick,  the  brick  ro>ti 
their  side,  which  retard  the  flow  of  <owaire  throuirli  tho  ae 
I)eds.  From  the  aeration  beds  the  sewnge  enters  an  e 
channel,  similar  to  the  main  carrier,  through  which  it  floff 
the  Bronx  river  about  thirtv  feet  from  the  aeration  bcl 
What  it  would  cost  annually  to  operate  the  plant  cam 
very  well  estimated  as  the  plant  has  been  in  operation  f^ra 
time  only.  What  solid  inatter  ha^  Wen  removed  ha:^  !»♦' 
moved  bv  hand  and  buried  near  the  chaml^T  but  in  the 
f.f  cleaning  the  chamber  the  '^olid  matter  is  to  be  rom*'^'' 
;Mimping. 

The   illustration    shows    a   vic^w    of   the   contact   bed?.  1 
toward  the  settling  chamber. 
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JENNIE  CLARKSON  HOME,  VALHALLA 

*he  Juuiiie  Clarkauu  llojne  far  Orphans  is  situated  about  iiiid- 
"  betweeu  Keusico  and  Valhalla  on  the  east  shore  of  the  small 
s  forming  the  headwaters  of  the  Bronx  river.  The  present 
alatiou^  August  8,  1907,  is  about  thirty. 
lie  water  supply  of  the  institution  is  pumped  from  a  wel) 
sty-two  feet  deep  and  into  a  reservoir  100  feet  distant  and 
ing  a  capacity  of  50,000  gallons.  From  this  point  it  is  con- 
kI  by  gravity  to  the  building  700  feet  distant  through  a  three- 
i  pipe. 

he  sewerage  system  contains  about  400  feet  of  pipe,  the 
iog  tank  and  the  contact  and  filter  beds.  It  was  built  during 
summer  of  IDOG,  but  was  not  put  into  operation  until  about 
1st  of  July,  1907. 

'he  sewage  is  domestic  only  and  is  rather  weak.  On  the  date 
ospection  the  flow  of  al)out  1,:300  gallons  was  so  small  that  no 
lent  came  from  the  lower  or  filter  beds,  the  sewage  either 
porating  or  disappearing  in  the  soil.  Xo  test  for  putresci- 
ty  of  effluent  from  the  settling  chamber  was  made. 
In  undergoing  tnatment  the  sewage  enters  the  grit  chamber, 
3fcel  wid<',  six  and  Kve-lenths  feet  long  and  six  and  five-tenths 
t  deep,  throiigli  an  eiglit-inch  tile  pipe  and  from  this  it  flows 
fer  a  wooden  batHe  extending  about  twelve  inches  below  the 
face  of  the  stowage.  It  tlun  enters  the  settling  cliamb.T, 
eu  feet  long,  six  and  tive-t<nths  feet  wide  and  six  feet  der|». 
sewage  in  the  chamber  was  covered  with  a  thin  soapy  fllm 
had  a  depth  of  four  feet.  Yrom  the  chamber  it  passes  into 
siphon  or  dosing  chamber  in  which  have  bi^en  placed  two 
•inch  siphons,  discharging  the  sewage  u|)on  one  of  two  con- 
aerating  stairs.  The  discharging  depth  of  this  chamber  is 
tx  inches.  The  stairs  contain  six  steps  four  to  five  inches 
one  and  five-tenths  feet  wide  and  two  feet  long.  From  the 
*  end  of  each  of  these  stairs  and  not  guarded  by  a  valve 
^<3  eight  feet  of  eight-inch  tile  which  convey  the  s(»wage  to 
•Cit  beds,  one  for  each  set  of  aerating  stairs.  These  contact 
are  filled  to  a  depth  of  about  four  feet  with  slag  of  the  size 
"•-irnaco   coal    or   slightly    larger,   from    the   Columbia   Iron 
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Worksy  Copake,  !N.  Y.  The  beJd  are  twenty  feet  8 
upon  the  surface  have  been  placed  wooden  distributozs 
deep;  twelve  inches  wide  and  fifteen  feet  long.  The 
each  trough  is  covered  with  concrete  and  at  interval 
inches  along  the  side  have  been  made  seventy-fivehund] 
holes  to  allow  the  sewage  to  fiow  upon  the  beds.  As 
working,  the  sewage  flows  from  these  beds  in  less  than  i 
utes  after  the  siphon  of  the  chamber  ceases  to  flow.  ] 
beds  the  sewage  enters  a  second  set  of  siphon  chamber] 
tainiog  two  siphons  similar  to  those  in  the  dosing  chan 
tank  and  through  which  the  sewage  flows  upon  four  sand 
fifteen  feet  wide,  thirty  feet  long  and  filled  with  sand 
of  three  feet  six  inches.  On  the  surface  of  each  i 
wooden  trough  distributor  twenty-eight  feet  long,  one 
i\ud  nine  inches  dei^p.  At  the  outlet  end  of  these 
been  laid  eight-inch  tile  all  leading  to  a  single  eigi 
which  discharges  upon  the  meadow  about  150  feet  froi 
beds. 

In  the  event  of  cleaning  the  settling  chamber  the  si 
through  about  sixty  feet  of  pipe  upon  a  sludge  bed 
Hiuarc  and  filled  with  slag  to  a  depth  of  about  three 
cfHueiit  from  this  bed  feeds  upon  the  meadow  througl 
inch  piiKi  about  eight  feet  long. 

The  plant  has  not  been  in  operation  but  a  month  a 
mate  of  the  cost  of  operation  can  be  given.  The  con 
.»r  the  total  j^ewerage  system  was  $2,310.18. 

The  illustration  t;hows  a  general  view  from  'the  se 
across  the  plant. 


WHITE  PLAINS 

White  riains  is  located  in  the  south  central  part  of  ^ 
count V  on  the  drainai»:e  area  of  the  Bronx  river.  The 
is  estimated  at  13,000. 

The  water  used  is  taken  from  five  caisson  wells.  O 
four  are  twentv-(ive  ft  et  in  diameter  and  twentv-five 
th(»  fifth  being  fourteen  feet  in  diameter  and  seventet^i 
These  wells  are  from  one  to  one  and  one-fourth  miles  d 
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ffice  of  the  water  commission  and  are  located  in  a  marsh  on 
Lortheast  side  of  the  village.  The  present  storage  capacity 
,000,000  gallons,  but  a  new  reservoir,  when  completed,  will 
ah  125,000,000  gallons  additional.  The  water  collects  in 
Lve  wells  and  from  these  it  is  drawn  through  1,500  feet  of 
to  the  pumps.  From  the  pumps  it  is  delivered  directly  to 
onaumers  at  an  average  pressure  of  about  eighty  pounds.  A 
pipe  receives  what  water  may  be  pumped  in  excess  of  the 
nd.  There  are  about  thirty-throe  miles  of  water  pipe  in  the 
m,  ranging  from  fourteen  inches  to  seventy-five  hundredths 
.  inch,  most  of  it,  however,  being  six-inch  pipe.  The  system 
)een  in  use  twenty  years  and  since  September  1,  1897,  has 
owned  by  the  city.  About  2,000  connections  have  been  made 
3  system  and  the  daily  consumption  of  water  is  about  475,000 

le  sewerage  system  was  started  about  fourteen  years  ago  and 
.des  at  present  approximately  twenty  miles  of  pipe,  ranging 
twenty-four  inches  to  eight  inches  in  diameter;  fifty  auto- 
0  flush  tanks  each  having  a  capacity  of  about  360  gallons 
BO  regulated  as  to  flush  four  or  five  times  daily;  a  pumping 
on  or  "  injector "  at  Westchester  avenue  and  North  street 
sh  lifts  from  132,000  gallons  of  sewage  in  dry  weather  to 
000  gallons  in  wet  weather  from  that  part  of  the  city  which 
ir  to  a  point  such  that  its  sewage  can  be  fed  by  gravity  to  the 
Kcation  plant;  and  the  purification  plant.  To  the  system 
less  than  2,000  connections  have  been  made,  connecting  a 
ilation  of  13,000  to  14,000.  The  system  is  partly  under- 
fed, the  underdrains  having  a  lengtn  of  three  and  five-tenth 
B  and  discharging  into  Davis  brook. 

be  sewage  is  not  mingled  with  storm  water  or  manufacturing 
es  of  any  kind.  From  the  increased  pumping  necessary  at 
*  injector  "  works  during  wet  weather  it  appears  that  a  con- 
able  quantity  of  ground  water  enters  the  system.  The  total 
Was  estimated  at  figures  varj'ing  widely,  but  it  is  quite  prob- 
that  the  flow  often  exooods  and  about  averages  850,000  gal- 
The  effluent  from  the  purification  plant  passes  through 
>  feet  of  pipe  before  it  empties  into  the  Bronx  river.  At 
>oint  the  bed  of  the  stream  is  covered  with  sediment  from  the 
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sewage,  which  gives  the  water  of  the  stream  a  milky  apptar 
The  odors  in  the  vicinity  of  the  point  of  discharge  on  tlie  d 
inspection  were  not  very  offensive,  but  the  condition^  a: 
point  seemed  particularly  favorable  to  mosquito  life. 

As  it  undergoes  treatment  the  sewage  is  mingled  wiih 
iron  and  with  the  results  of  the  combination  of  sulphuric 
common  salt  and  managese  dioxide.     The  plant  is  arranged  ii 
separate  parts  so  that  one  part  is  in  use  while  the  other  is 
cleaned.     As  the  sewage  enters  the  plant   it  passes  throi 
screen  of  vertical  iron  bars  one  hundred  and  twenty-tive 
sandths  of  an  inch  thick,  five-tenths  of  an  inch  wide,  foui 
long  and  spaced  one  inch  center  to  center.    At  this  screen  as 
stream  of  milk  of  lime  and  another  of  iron  is  poured  ini 
sewage.    From  this  point  it  flows  from  185  to  200  feet,  chs 
its  course  three  times  and  passing  through  a  second  screen  c 
tenths  inch  mesh  and  under  two  baffle  boards  n^aching  eight 
below  the  surface  of  the  sewage  and  four  inches  above  the  si 
In  leaving  the  sedimentation  passages  the  sewage  is  compe 
flow  under  a   metallic  baffle  which   reaches  to   within  ei 
inches  of  the  bottom  of  the  chamber  and  which  projects  son 
or  five  inches  above  the  surface.    This  baffle  completely  sur 
the  rectangular  opening  in  the  wall  through  which  the 
flows  in  i^assing  into  the  siphon  chamber.     From  this 
chamber  it  passers  into  a  sedimentation  chamber  forty-fi 
long  and  twenty-four  feet  wide,  from  which  it  again  siphc 
a  well  and  then  passes  into  the  effluent  pipe  and  into  the 
river. 

Between  five  and  six  barrels  of  lime  are  used  dailv 
placed  in  one  of  the  two  iron  troughs  provided  for  that  j 
These  troughs  are  two  feet  deep,  eighteen  inches  wide  an 
eight  feet  long.  Along  the  bottom  of  the  troughs  is  laid  a 
five  hundredtlis-incli  pipe  having  i)erf orations  about  eigh 
apart,  through  w^iich  water  is  constantly  pumped  from  th 
river  into  the  trou^rli.  The  water  is  jiunipc^d  through  a 
five  hundredths-ineh  outlet  with  thirty  pounds  to  fortv 
pressure,  and  this  insun  s  a  constant  mixing  and  distiirban< 
water  and  lime.  The  iron  solution  is  mixed  in  an  iron  vat 
1,800  gallons.     Th(»  amount  of  iron  used  varies,  but  freqi 
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rboy  is  used  daily.  This  iron  solution  is  agitated  by  blowing 
-  through  it  and  is  fed  into  the  sewage  through  a  small  five- 
Lths-iuch  pipe  at  the  same  point  that  the  lime  is  fed  into  it. 
LCe  a  week,  on  the  day  previous  to  cleaning  the  sediment  from 
►  chambers,  the  sediment  is  treated  with  chlorine.  This  is 
spared  by  mixing  in  a  lead-lined  iron  chest  a  pailful  of  man- 
aese  dioxide,  a  pailful  of  common  salt  and  from  five-tenths  to 
Hdl  carboy  of  oil  of  vitriol.  A  glass  water-gauge  indicates  the 
*8sure  in  the  chlorine  generator  and  enough  acid  is  added  to 
>duce  a  given  pressure.  As  soon  as  the  pressure  is  reached  a 
.^e  is  opened  and  the  gas  formed  is  fed  into  the  tanks  to  be 
aned  through  two-inch  lead  pipes  perforated  with  twenty-five 
5  hundred-inch  holes  spaced  about  twelve  inches  and  fastened 
the  sides  of  the  sedimentation  chambers  and  about  six  inches 
>ve  the  bottoms  of  the  same. 

The  solid  matter  is  pumped  from  the  chambers  each  week  upon 
.dge  beds  adjacent  to  the  building.  There  are  two  of  these 
is  of  about  the  same  size  and  having  a  combined  area  of  about 
>O0  square  feet,  or  slightly  more  than  eight  hunrlredths  of  an 
"e.  The  sludge  at  each  cleaning  accumulates  to  a  depth  of 
•ee  inches  and  is  left  on  the  beds  until  dry  enough  to  be  win- 
ved,  which  is  usually  seven  days.  It  is  then  put  in  winrows  to 
sten  the  drying,  and  as  soon  as  it  can  bo  removed  it  is  wheeled 
Q  point  near  the  sludge  bo«]s.  Al>out  thirty-fivo  yards  are  ro- 
►xred  at  each  cleaning.  Only  a  small  amount  of  this  is  used  as 
"tilizer,  most  of  it  being  loft  on  a  ])ile  at  the  plant.  The  bot- 
rx  of  the  beds  is  covered  with  ten  inches  of  sand,  which  gradually 
iippears  with  the  continued  cleanings. 

Xhe  annual  cost  of  operation: 

St  of  running  "  injector  ''   at   Westchester  avenue 

^nd  North  street ^-)J>00  00 

5  tons  of  coal  at  $5.2r» 7G1  25 

O  carboys  of  iron,  MO  lbs.  av.  wt.,  at  $2.75  per  lb.       1,155  00 

i40  barrels  of  lime  at  $1.40 :^136  00 

carboys  of  vitriol,  1-10  Ihs.  av.  wt.,  at  $2.75  jH-r  Ih.       151  00 

$8,706  25 
27  == 
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References :  Rafter  and  Baker,  "  Sewage  Disposal  in 
pp.  369-382 ;  New  York  State  Board  of  Health,  Eep{ 
The  illustration  is  a  general  view  of  the  plant. 

Since  it  is  your  intention  that  these  plants  be  kept 
tinual  observation,  and  that  systematic  analyse*:  be  ma 
vals  of  the  raw  sewage  and  effluent,  it  is  hoped  that  tl 
the  different  types  of  plants,  compared  in  reference  t( 
variation  in  construction  and  in  the  variation  in  th 
of  the  sewage,  may  be  pointed  out  as  a  guide  to  mu 
contemplating  the  construction  of  similar  plants. 

Respectfully  submitted, 

H.  N.  OGDE 
Special  Assistant  1 
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[TARY  INSPECTION  OF  SUMMER  RESORTS 


Albany,  N".  Y.,  November  15,  1907 

1   H.    Porter,    M.D.,    State    Commissioner    of   Health, 
)any,  N.  Y.: 

SiE : —  I  beg  to  transmit  the  accompanying  report  of 
.  N.  Ogden,  Special  Assistant  Engineer,  on  an  investiga- 
the  sanitary  conditions  of  tsnnimer  resorts  in  the  Catskill 
ns  and  on  Long  Island. 

nvestigation  of  summer  resorts  was  first  taken  up  by  the 
lent  in  1906,  when  in  response  to  general  notices  a  large 

of  reports  on  blanks  specially  prepared  were  filed  with 
>artment  by  the  proprietors  of  hotels  and  other  resorts 

in  all  sections  of  the  State.  The  information  thus  ob- 
evealed  insanitary  conditions  that  emphasized  at  once  a 

need  of  greater  protection  to  health  of  the  people  of  the 
ho  yearly  seek  these  resorts  for  rest  and  diversion, 
kvork  during  1907  was  accordingly  planned  and  carried 

a  view  of  securing  more  definite  and  accurate  information 
3  conditions  surrounding  these  resorts;  information  upon 
efinite  action  could  be  taken  bv  the  Department,  if  neces- 

compelling  any  improvements  that  might  bo  needed,  or 
liich  definite  advice  could  be  rendered  to  the  owners  or 
ors  of  these  establishments,  as  to  the  nature  and  extent 

improvements.  Tt  was  hoped,  nt  the  beginning  of  the 
that  it  would  b(*  po.-'sililc  to  extend  our  investigation  to 
3tions  of  tlio  State,  espeiMally  in  the  Adirondack  region, 
as  found  that  to  do  this  work  in  u  thorough  manner  re- 
nore  time  than  was  originally  planned  for,  with  the  re- 
;  it  was  i)os<il)le  to  cover  only  the  Catskill  and  the  Long 
egions. 


These  notices  will  be  followed  by  a  aeeo 
during  the  coming  spring  for  the  purpose  of  < 
the  requirements  of  the  Department  have  be 
respect  to  these  notices,  and  at  the  same  tii 
gestions  or  aid  that  may  assist  the  propriet 
these  improvements.  These  inspections  will 
Hminary  work  of  our  summer  resort  investigi 
of  1908,  which  it  is  your  intention  to  have  e; 
Adirondack  and  other  regions  of  the  State. 
Respectfully  yours, 
THEODORE 


Albawt,  N.  Y.,  No 

ilr.  Theodoee  Hobtox,  Chief  Engineer,  S 
Health,  Albany.  N.  Y.: 

Dear  Sie: — I  beg  to  submit  herewith  a  i 
gatiou  of  the  sanitary  conditions  of  aiunmer 
kill  mountains  and  on  Long  Island  during  th 
1907: 

The  present  day  custom  of  taking  a  vacat 
to  recreation,  ia  constantly  increasing.     The 
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The  length  of  the  coastline  of  Long  Island  is  probably  greater 

m  can  be  found  in  any  State  on  the  Atlantic  seaboard  except 

ida ;  every  mile  of  this  is  suitable  and  available  for  summer 

.resorts.     Closely  allied  to  the  seashore  resorts  are  those  to 

found  on  the  shores  of  the  lakes  which  bound  or  are  scattered 

the    State:     Ontario,    Erie,    Champlain,    Cayuga,    Seneca, 

da,   Chautauqua  and  a  thousand  smaller  lakes,   which,  to- 

or  with  the  Thousand  Island  region  and  the  St.  Lawrence 

,  afford  a  wide  range  of  scenes  and  a  diversity  of  amusements. 

ong  the  mountain  resorts,  the  Catskills  and  the  Adirondack 

ions  have  long  been   favorite  outing  and   recreation  grountls 

the  people  of  the  Eastern   States.      Tlie  beautiful   pastoral 

ions  to  be  found  on  both  sides  of  the  Hudson  have  also  at- 

'^^^-cted   many  hither  to  enjoy   a   quiet   rest   in   a   rich   farming 

^Rion.     Indeed,  there  is  hardlv  a  countv  iu  all  the  State  that 

^^^es  not  afford  some  seeuic  or  natural  attraction  about  which  has 

^S^owTi  up  a  summer  resort  for  jieople  froui  the  citio-i!. 

The  task  of  caring  for  the  large  numbers  who  seek  such  places 
'^^  no  liffht  one.     On  account  of  the  short  season,  from  four  to 
"^fin  w-eeks,  employment  of  lal>or  lo  nioet  the  requirements  is  at- 
tended by  an  exaction  of  high  wairt^s  which  requires  the  payment 
of  high  prices  for  all  service.     Tlu*  luiih  scale  of  prices  for  ac- 
commodations at  all  pleasure  and  lu-nllh  reports  is  nminly  justified 
on  the  grounds  of  large  capital  invi'-tnicut  an<l  short  -easons  to- 
gether with  the  risks  of  disastrous  i'iTe<Ms  oi  unfavorable  weather. 
Hence  there  is  a  natural  tendency  to  rcduco  ilio  jKu-manent  in- 
vestment by  cheap  construction   and   slinhtinir  of   pro]ier   main- 
tenance.    In  no  line  is  thon^  luovc  pmbaliility  .»f  llii-  than  in  the 
sanitary  arrangements  and  otuvruiriuT-s  ^iiu^e  the  (•(»-t  of  modem 
plumbing  is  high;  the  wjittM'  ratr-  are  always  oxe<*--i\'c  for  tem- 
porary services   and   uioTn^y    iuve-ted   iu    sewaire   disposal    plants 
brings  no  dividends. 

For  many  years  it  has  ber-u  tin*  f»piui«'n  of  tlie  lucdieal  pro- 
fession that  manv  ,»f  the  ea<(>-  of  tvplit.id  fr-vcr  which  are  so  fre- 
quent  late  in  the  summer  an<l  u\  the  early  fall  an*  contracted  in 
the  summer  hotels  and  hoard inir-hnu-e<  where  improper  sanitary 
conveniences  and  ]>ollnt«M]  water  sup])li<:*s  afford  rea<ly  means  of 
spreading  the  infection. 
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It  "was  with  a  view  of  learning  the  exact  conditions  at  typi 
summer  hotels  that  the  investigation  was  undertaken,  and  ^ 
the  hope  that  the  result  of  the  investigation  might  be  to  impi 
the  sanitary  conditions  at  certain  places  reported  as  unsati: 
tory,  thereby  protecting  the  people  of  the  State  from  the  dan 
involved  in  even  a  brief  residence  in  an  insanitary  resort. 

In  following  out  your  plan  for  this  inspection  it  became 
dent  that  the  single  inspector  available  could  not  visit  all 
of  the  St^te  in  a  single  season  and  it  was  determined  a  peri< 
about  one  week  should  be  devoted  to  each  of  the  following 
cipal  regions:  Long  Island,  the  Catskills,  Lake  Champlaiu 
St.  Lawrence  valley,  the  Adirondack  region,  Lakes  Ontaric 
Erie,  Central  New  York,  Western  TsTew  York.  It  was  i 
that  only  a  very  superficial  inspection  could  be  made  in  si 
brief  period  and  the  time  given  to  the  sections  vi^it^d  was  : 
more  than  the  week  contemplated.  The  work  of  this  past  sui 
must,  therefore,  be  regarded  only  as  a  beginning  of  a  large 

An  idea  of  the  magnitude  of  the  work  can  be  had  fron 
list  of  summer  hotels  and  boarding-houses  published  by  the 
York  Central  &  Hudson  River  railroad.  These  may  be  grc 
as  follows: 

Hudson  river  region 

Catskill   mountain  region 

Lake  George  region 

Lake  Cham  plain  region 

Adirondack  mountains    

St.   Lawrence  vallev 

Central  New  York 

Western   New   York 


When  it  is  considered  that  this  list  is  made  from  an  i 
tising  circular  of  one  railroad  calling  attention  presumal 
resorts  only  on  its  own  linos,  it  will  be  seen  that  a  very  nt 
estimate  will  place  the  total  niiinbor  at  three  times   this  ni] 
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it  least,  or  approximately  5,000  hotels  and  summer  boarding- 
loiises  which  should  be  visited  and  looked  over,  the  plumbing 
ixamined  and  information  obtained  in  regard  to  the  water  supply 
ind  sewerage. 

The  advertised  capacities  of  these  1,720  hotels  will  aggregate 
learlv  50,000  and  it  will  be  well  within  the  limits  of  belief  if 
wre  say  that  the  other  unlisted  hotels  will  make  the  number  at 
east  150,000  as  the  total  capacity  of  the  summer  hotels  of  ^N'ew 
York  State. 

A  large  number  of  the  summer  resorts  of  the  State  are  already 
under  the  careful  supervision  of  local  health  officers  in  the  cities 
and  incorporated  villages  and  they  may  be  trusted  to  take  proper 
care  of  their  own  districts.  But  there  is  a  still  larger  number 
oi  these  hotels  and  boarding-houses  situated  in  remote  parts  and 
away  from  the  surveillance  of  active  sanitary  officers  and  this  is 
particularly  true  of  the  mountain  camps,  the  farm  boarding- 
houses  and  even  of  the  large  hotels  in  sparsely  settled  regions  in 
the  mountains  and  Xgrth  Woods. 

It  may  be  also  noted  that  the  smaller  towns  cannot  be  expected 
to  stand  the  expense  of  supervising  the  sanitary  arrangements  in 
these  remote  regions;  the  cost  would  be  far  in  excess  of  their  re- 
sources and  it  would,  therefore,  appear  to  be  a  23roper  lield  for 
State  supervision  since  the  work  is  mainly  to  j^rotect  the  health 
of  city  people  temporarily  in  these  regions. 


LONG  ISLAND 

The  territory  examined  in  this  inspection  extendcMl  from  the 
Nassau-SuflFolk  countv  line  easterly  alono^  the  south  shore  of  Great 
South  bay  to  Patchoguo,  t«»trrtlier  with  the  sand  spit  knowm  as 
Great  South  beach  or  n(»])nlarlv  as  Fire  island.  The  distance  is 
about  twentv-five  miles  as  measured  on  an  east  and  west  line,  and 
the  inspection  was  con  lined  entirely  to  the  region  in  the  inunediate 
vicinity  of  the  shore,  ilie  summer  hotels  l)eing  rarely  more  than  a 
half  mile  from  the  shore. 


these  companies  is  excellent  in  quality  frona  bot 
biological  points  of  view. 

The  gathering  grounds  of  the  supply  extend  fr 
ridge  of  the  island  to  the  shore.  Much  attention 
by  the  geologists  and  hydrologists  of  the  United 
ical  Survey  to  the  water  resources  mid  methods  of  t 
i>t  this  island;  the  quantity  has  been  calculated 
supply  millions  of  population  and  the  quality  hai 
as  irreproachable.  This  has  been  tme  in  the  pas 
increase  in  population  of  Long  Island  and  parti 
velopment  of  building  sites  in  the  interior  of 
soon  menace  the  quality  of  the  water  drawn  fron 
wells.  At  present  the  populous  centers  of  L( 
confined  to  the  immediate  vicinity  of  the  south  sb 
terior  is  a  barren  sandy  \vaste  affording  sustenam 
growth  of  pines  and  oaks  and  containing  few  b 
Tho  promoters  of  suburban  real  estate  schemes  t 
form  lar^^e  tracts  of  this  great  area  into  home  sitea 
ible  1o  tho  city  by  incroaspd  transit  facilities  and 
truck  gardens  and  farms  by  the  aid  of  irrigation, 
vhidi  iiinv  be  bad  by  pumping  from  a  shallow  i 

This  iucrcnso  in  population  which  is  taking  pi 
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be  said  of  Long  Island  that  its  water  supply  is  excellent  and  not 
to  be  suspected  as  much  as  the  milk  supply  or  shellfish  as  a 
fcfoiirce  of  infectious  diseases. 

Sewerage 

Practically  there  are  no  public  sewers  east  of  Jamaica 
oil  Long  Island,  although  sewerage  is  the  one  great  need  of  th© 
fcuninier  settlements  and  as  the  density  of  population  increases 
the  need  becomes  more  urgent.  They  are  badly  needed  now  in 
the  most  populous  centers  but  on  account  of  the  peculiarities  of 
ilie  i^opulation  of  these  places  their  advent  will  be  long  delayed 
unless  some  lawful  authority  conij>ols  their  construction.  The 
winter  and  voting  population  of  these  towns  and  incorporated 
villages  is  small  and  a  large  part  of  the  cottage  and  hotel  prop- 
trtv  is  owned  bv  nonresidents  who  can  have  no  voice  or  influence 
in  the  government  of  the  place.  In  general,  tlu'  city  people  would 
welcome  the  construction  of  a  sewer  system,  knowing  its  value 
and  convenience;  but  the*  older  residents  who  have  not  reached 
that  higher  standard  of  living  and  who  are  less  wealthy  are 
opposed  to  the  construction  of  sewers.  They  cannot  see  the  money 
value  of  such  an  adjunct  and  while  they  retain  the  control  of  the 
local  government  there  will  be  no  sanitary  sewer  system. 

At  the  present  time,  the  usual  practice  is  to  make  use  of  cess- 
jK)ols.  The  subsoil  is  entirely  favorable  for  this  method  of  dis- 
posal as  the  uniform  size  of  the  sand  irrains  makes  a  very  porous 
filter,  allowing  a  free  movement  of  the  liquid  in  esraj)ing.  .In 
the  more  recently  constrnet<Ml  hoU*ls,  the  ecs-pct.ls  are  built  in 
series  and  grease  trap^^?  an*  proviiled  to  rrcnvcr  the  irrease  from 
the  kitchen  and  laundry  drainnire  b<^fore  narhini:  the  eesspool. 
A  set  of  cesspools  cou-i.-t-  ot'  a  watrr-tight  vault  Imilr  of  brick 
laid  up  in  cement  mortar,  and  intended  to  act  as  a  ^cptic  tank, 
imd  overflowing  by  sij)h('n<  in!o  one  <»r  ni«»re  vaults  with  porous* 
Sides  and  bottom  with  .-utllcit  Tit  pereolatinir  aiw-a  to  \i\\it  a  rapid 
<-;cit  to  the  liqnifir'd  cflliK'nt  from  tlio  septic*  tank.  TIh-sc  cess- 
pools are  cleaned  each  autumn  at  tlie  elo-(^  of  th<'  sea-on.  In 
ihe  absence  of  a  public  -ewer  and  s^waee  di-jxisal  plant,  the  use 
of  this  type  of  cesspool  is  c  ntirely  commendable  in  those  places 


I  matter  than  it  would  be  in  any  o) 
country  witli  a  penuaiient  population.  The  oq 
{■an  be  urged  is  that  it  may  be  a  pollution  to  t 
Bupplies  and  this  generally  does  not  hold  on  the  s 
the  ground  flow  is  all  toward  the  soa  and  where 
inland. 

When  the  hotels  are  situated  so  near  to  the  shon 
water  level  approaches  the  surface,  resort  mi 
another  melliod  of  disposal;  in  this  case  the  be 
he  to  receive  all  sewage  in  a  water-ti^t  vaul 
pumped  out  and  the  contents  removed  at  short  ii 
larly  licensed  and  properly  equipped  nightsoil  e 
(if  these  vaults  are  to  be  found  in  the  hotels  on 
and  every  village  has  one  or  more  firms  doing  a 
pf  cleaning  such  vaults  by  annual  contracts;  thi 
carried  away  in  large  tank  wagons  and  deposit 
ground  beyond  the  populous  centers.  The  places 
Icr  is  habitually  deposited  should  be  restricted  so 
shall  not  affecl  the  water  supplies  or  cause  unp 
the  vicinity  nf  popular  drives.  The  practice  o 
solid  matter  from  these  vaults  and  mixing  it  wi 
tc-  bo  used  to  fertilize  gardens,  should  be  forbidi 
too  great  danger  of  spreading  disease  among  thoa 
fiiime  vegetables  raised  thereon.     A  few  instanc< 
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slight  tide  in  the  day  is  not  sufficient  to  cause  any  flushing  effect 
in  these  basins  and  the  ground  water  flow  has  caused  a  change 
from  salt  to  brackish  or  semi-sweet  water  permitting  a  luxurious 
growth  of  algse.  The  decomposition  of  this  growth  under  the  in- 
fluence of  slight  inroads  of  salt  water  in  storm  periods  together 
with  the  heating  effect  of  the  sun  on  such  shallow  flows  causes 
a  putrefaction,  giving  forth  a  noxious  gas  which  is  plainly  a 
nuisance  even  though  it  may  not  be  a  sanitary  danger.  The 
nature  of  these  gases  is  plainly  sulphureted  hydrogen  since  the 
characteristic  reaction  on  a  newly  painted  boat  is  plainly  shown; 
the  white  lead  turning  black  within  twenty-four  hours. 

The  Dunes 

The  peculiar  conditions  existing  on  the  sand  spit  known  as 
Fire  island  or  Great  South  beach  deserve  special  attention. 
T)iis  region  is  one  of  sand  dunes  thrown  up  by  the  Atlantic 
storms  and  further  modified  by  the  eroding  and  carrying  power 
of  the  strong  sea  breezes  and  wind  storms  acting  on  the  dry 
sands.  The  dunes  reach  an  average  elevation  of  tw(Mity-five  feet 
above  mean  sea  level  and  while  generally  forming  a  continuous 
ridge  parallel  to  and  about  100  feet  from  the  mean  tide  shore 
line,  they  often  take  on  curious  shapes  an<l  mo(liti<*ations  of  form 
and  position  due  to  the  wind  action,  formin^^  internal  valleys  and 
basins  and  ramifying  spurs.  The  width  of  th(^  dunes  uiay  vary 
from  100  to  300  feet  and  their  transverse  ]>rofih*  will  trenerally 
show  an  abrupt  slope  on  the  ocean  si«h'  ami  a  very  irradual  slope 
on  the  land  side,  falling  to  the  level  of  the  s[ilt  uiendow.  WIkto 
covered  Tvith  a  good  growth  nf  dune  irnis-;,  their  po-iTJun  an<l  j)ro- 
file  may  be  regarded  as  tixe«l,  ]nu  when  thi-  ltowtIi  i-  de-troyed 
for  anv  reason,  as  bv  excav:iti«»ii-,  n  nn»veiiieiit  nt*  the  -niid-^  mav 
occur  which  will  aff<ct  a  laicre  aren  hefniy   it  eea-r*-. 

On  this  elevated  ridrre  nf  tim-  ^and  "-evrral  eoloiiic-  of  summer 
cottagers  and  a  few  hotels  have  bf-en  Imilt,  thr  tmirists  >K*ing 
drawn  thither  bv  tli<-  suTxri-.r  <\\v^  Kathimr  fa^-ilitirs  and  at- 
tractive  outlook  ou  tlie  <M'«an  aiel  by  tli<'  iiiifaillnir  sea  breeze. 
Seing  separated  fn»in  th**  Tnain  i-land  hy  (In-at  South  bay,  a 
shallow  sti^tch  of  water  averagin*:  f<»ur  mile-^  in  width,  the  water 


ply  IS  aue  to  tQe  ramtaii  on  the  dane  area  and 
condition  ie  due  to  the  filtering  effect  of  the  cleai 
which  holds  it.  The  difference  in  the  specifii 
its  separate  and  unmixed  existence  in  sttch  clo 
the  salt  water.  It  lies  at  about  sea  level  and 
in  depth  and  rises  and  falls  with  the  tide.  W 
this  level  will  yield  a  brackish  water  or  even  bri 
depths.  Doubtless  there  is  a  slight  lateral  mov 
shores  due  to  the  additional  supplies  received  i 
and  to  draughts  upon  it  from  the  pump-wells 
of  the  season  or  if  the  season  is  dry,  the  sweet  ^ 
exhausted  in  narrow  localities.  The  developm 
plies  is  not  attended  with  great  difficulties  or  e: 
well  may  bo  driven  in  the  sand  at  any  point  in 
requires  no  equipment  other  than  a  drive  pipe  o 
fo  reach  to  or  slightly  below  the  level  of  mean  i 
with  a  strainer  on  the  end.  This  pipe  can  be 
the  loose  sand  by  a  wooden  maul  and  by  attac 
abundant  and  cheap  supply  of  good  water  may  I 
Where  the  cottages  are  not  too  closely  spaced 
is  given  to  the  disposal  of  sink  water,  slope,  ga 
closet  contents,  the  water  supply  of  these  aui 
need  be  no  causo  of  infection.  The  twenty  fei 
ventilated  sands  which  may  overlie  the  water 
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be  quick  and  certain.  When  the  water  supply  is  drawn  from 
the  ground  in  close  proximity  to  privies,  urinals,  kitchen  drains 
iind  garbage  dumps,  and  particularly  when  the  filtering  material 
becomes  reduced  to  a  few  feet  of  coarse  sand,  then  pollution  of 
the  water  supply  becomes  certain  and  inevitable. 

A  large  area  of  low  flat  meadows  is  found  to  1)ound  the  dunes 
on  the  north  side  and  in  this  area  and  between  the  bay  and  the 
dunes  sites  for  cottages  *have  l>een  chosen  because  of  the  shelter 
aflForded  from  the  strong  sea  winds.  The  land  stands  at  but  a 
few  feet  above  the  mean  tide  level  and  the  closet  vaults  and  cess- 
pools are  sunk  into  the  ground  w^ater;  wells  in  this  area  are 
polluted  Ix^yond  question.    A  few  such  exist. 

Fortunately  the  land  is  cheap  and  the  cottages  are  not  crowded 
generally,  each  cottage  having  its  own  pump.  The  dryness  and 
porosity  of  the  soil  allows  such  ventilation  of  tlie  soil  that  a 
complete  nitrification  of  organic  matter  is  effected  before  it  can 
reach  the  ground  water  level.  The  contents  of  privies  when  not 
received  by  boxes  and  removed  will  decompose  betw^-en  seasons 
if  allowed  to  remain  on  the  ground  in  masses  not  too  great  to 
be  desiccated.  The  more  progressive  settlements  have  ]>rovided 
for  the  removal  at  frequent  intervals  of  all  decomposable  mat- 
ter from  pail  closets,  garbage  cans  and  cessj^ools;  and  the  water 
supply  is  drawn  from  remote  ])arts  of  tlu'  dunes  away  fmm  liab- 
itations,  distributed  by  pipes  to  racli  coitagr  or  buiMiufi'.  A 
most  commendable  example  of  sudi  sanilarv  |»r(M,'autii)ns  is  to  be 
found  at  Point  O' Woods  whcn^  all  such  dnlies  are  discharged 
under  competent  suy>ervisi(tn  l>y  rciiular  eniplover-s  of  the  asso- 
ciation which  controls  this  scttK'UKiit. 

At  the  present  time  the  ^ciilenunts  on  tlie  Great  South  beach 
sand  spit  are  comparatively  iVw  in  number,  but  tlie  tniiil  number 
of  summer  inhabitants  must  ivaeli  several  tliou.-and.  The  chief 
settlements  are  Fin*  i.-land.  ()ak  I -land  beaidi.  ( 'lierry  grove, 
and  Point  O'Woods:  the  latter  tlir<e  b^diiir  visited,  iluncie's 
island  is  separated  fr<»ni  I'ir.-  i-land  by  a  (diannol.  this  island 
containing  a  largi^  snnifariiim  whiidi  i<  supplied  by  a  very  deep 
well  drawing  from  tlie  i:r«>und  }i'>\v  of  the  main  island. 


have  made  their  romancea  and  traditioi 
tions  of  the  youth  of  America ;  for  mor 
ba%'e  been  visited  by  iVinerican  tourists 
and  a  change  of  air.  Hence  we  mighl 
gion  a  high  development  in  the  art  of 
a  health  resort  we  would  be  justified  in 
sanitary  measures.  It  cannot  be  sai 
liavo  been  realized,  and  the  region  in 
pointmtiit  in  its  general  and  public  sai 

TLe  Cntskill  region  may  be  roughlj 
eipal  zones  corresponding  closely  wit 
Esopu.f,  Schoharie  and  Delaware  drai 
n^gions  arc  not  definite  and  the  count 
111"  tlie  Catskills  on  all  sides  is  also  a  sun 

(.'on-iiii-ring  only  that  more  mountai 
(.irc-ciie,  L'kter  and  Delaware  counties 
ilitTeri'iicc  in  niiiiibers  between  the  sui 
tiiiiH  is  cxfromo.  Tliere  are  very  few 
the  areas  of  the  township  are  very  grcj 
of  lln'  region  and  p.irlicularjy  that  pa 
drainage,  the  pro|xirtion  of  waste  mon 
I'l-tci"  county,  and  agriculture,  the  mi 
iiig  of  summer  boarders  afford  occupat 
population  than  is  io  Vic  found  iu  the 
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part  of  the  total  summer  population  are  from  the  ea&t  side 
own  town  districts  and  of  the  Jewish  merchant  class;  the 
ills  having  changed  from  an  exclusive  to  a  popular  resort, 
mportance  of  the  Catskills  as  an  intiuence  on  the  general 
5  health  in  consequence  of  the  increas(Ml  numlKTS  of  people 
reqiient  this  region  in  search  of  recreation  and  health  thu3 
les  greater  eacli  year  as  the  number  increases  anrl  this  con- 
of  atTairrj  calU  for  improved  <aiiitarv  couditious  at  the 
,  boarding-lit )iises  and  all  other  resorts. 

€  increased  nundx-r  of  tourists  has  l(*d  to  the  building  of 
hotels  and  the  construction  of  additions,  extensions  and 
-^^^^^583  to  the  (dder  establisliuKnts ;  but  the  maioritv  of  the 
^  *-  <i  h\g^  were  built  fifteen  years  or  more  ago  and  their  san- 
3^^  fixtures  and  plumbing  arrangements  are  of  a  type  no  longer 
considered  suitable  for  use  in  public  places. 
l:ie  practice  of  venting  all  traps  and  of  using  se])arate  pipes 
"v-entilation  and  for  s<nveragc  is  alnmsi.  unknown;  t»nly  in  a 
^"*  few  (»f  the  newest  hotels  is  a  trap  an<l  ventilator  to  b(? 
ii<l  on  the  outfall  ])ipe  to  the  cesspool. 
T^lie  new<r  hotels  show  a  superior  tyi>e  of  tixturc  mxd  [ilumb- 
fe  and  it  is  very  probable  that  tlie  pro(*e-s  of  a-ldilions  and 
ovation  which  is  taking  place  gradually  as  the  capaciiic-  nf  tin- 
**Uer  places  are  moditied  to  meet  the  new  coinlitinn-  ..t"  tradf,  that 
^»1  the  obs(dete  fixtures  will  be  re]>lac((l  by  nindern  ^yp«-s  of  san- 
itary fixtures. 
•f 

While  the  ])lund)ing  leaves   nnifli   tn  bo  djsircMJ,   tji,.  nicihods 
of  disposal   of  sewage   an-   most    un-aM-fai'tnry   and    .]»  sctvj'  \ni- 
mediate  attention.     Tlu'  gcologiral  -tru<"iuro  of  tin    ( 'awkill   re- 
gion is  mostly  sandstone  and  >hal<'<  in   n<'arly  liori/<»nial   strata 
witli  a  very  sparse  soil;  nio<t  of  the  stream-  run  (Hi  b.-d  rock  and 
tho  mountain  sides  >bow  t'nqncnt  outcp'j*^  u(  ban-  r-wk   in  large- 
tjrcas.     When  covere«l  with  ranb.  tlic  niaterial  i-  a  liard})an  elav 
and   very  sliallow  in  d<-j>tli;  poroin  i^ravfl-  are  :iliii"-t    nnkn<»\v;i. 
T'Ijc-    stiil   is  imp.  rvioii-   and    n'»t    a«la}t:r(|   in   t]ii'  n-*-  t.f  ei-sipo  »1< 
fnv   >ewage  disposal. 
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Yet  the  use  of  cesspools  is  universal,  auJ  as  woui 
l)eeted  naturally,  in  such  soil  they  are  seldom  satisfa', 
generally  a  nuisance  and  a  menace  to  the  water  ^uppli 
region.  They  must  be  made  of  great  size  and  iu  m; 
an  overflow  is  provided  to  the  nearest  watercourse.  Tli 
along  the  surface  and  through  the  seams  of  the  beJroc 
ably  as  great  as  through  the  compact  mixed  soils  in  \s 
are  built.  The  polluted  condition  of  the  streams  is  lo 
regretted  and  shows  a  shortsighted  policy  on  the  part  c 
muni  ties  in  which  it  is  permitted.  These  mount  a 
should  be  attractive  features  in  their  localities  and  sho 
served  in  their  primitive  purity.  In  several  of  the 
villages  this  practice  has  been  tolerated  by  the  local 
GriflSn's  Corners,  and  Pine  Hill  are  the  worst  cases  ( 
.by  sewage  and  disfigurement  by  dumping,  but  the  sa 
exists  to  a  large  extent  at  Hunter,  Tannersville  an^ 

A  most  connnendable  instance  of  the  care  of  nai 
courses  is  the  case  of  Stamford  where  a  strong  publi 
Las  wrought  a  great  deal  of  good  in  the  general  nea 
town  and  its  watercourses. 

A  public  sewer  system  already  exists  at  Stamford  a 
sewerage  svstem  is  to  be  found  at  Haines  Falls ;  th 
the  Catskill  Alountain  House,  the  Kaaterskill,  Sunsf 

Grand  Hotel  is  in  each  case  conveved  a  considerable  d 

ft 

the  hotel  and  then  discharged  over  a  cliff  onto  a  ta 
flcbris  whicli  acts  as  a  trickling  filter.  The  selvage 
is  treated  by  chemical  precipitation  and  the  effluent 
into  tlic  Delaware.  A  system  of  public  sewers  anc 
plant  is  a  necrssity  which  should  l>e  immediately  sup 
cases  of  Fleischman's,  Griffin's  Comers,  Pine  Hill 
Hunter  and  Tannersville. 

Water  Supplies 

Incorporated  water  companies,  selling  water  from 
supplies  or  from  largo  developed  springs  exist  al 
Griffin's  Corner-,  Plia»nicia  and  Hunter.  The  supp 
eral  hotels  in  the  vicinity  of  High  Mount  and  Pi: 
taken  from  the  private  water  works  of  Dr.  Butler.     J 
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t  hotels  have  elaborately  developed  water  supplies  for  their 
use   only.     The    majority    of   hotels   have    spring   supplies 
are  preferred  for  drinking  and   cooking  even  when  con- 
is   had   with  the   water  companies'   supplies,   the  latter 
used  only  for  toilet  or  laundry.     Whenever  possible,  these 
idual  springs  were  visited  although  they  were  often  located 
X^oints  remote  and  difficult  of  access;   sometimes  they  could 
\>e  found  without  the  aid  of  a  guide.     A  general  fault  to  be 
with  these  springs  is  that  not  sufficient  protection  is  given 
"the  pools  and  basins  to  prevent  contamination  by  surface  wash 
"Wet  weather.     They  were  generally  located  at  a  distance  and  at 
^considerable  height  in  the  forested  zone  of  the  mountain  side 
away  from  apparent  danger  of  contamination ;  but  the  sur- 
^^ce  wash  on  those  steep  and  impen^ious  slopes  might  cause  in- 
^^tion  from  dejecta  placed  on  the  ground  by  mountain  climbers. 
Some  of  the  supplies  which  were  originally  developed  away  from 
habitations  are  now  in  danger  of  pollution  from  cesspools  placed 
at  a  higher  elevation  by  new  hotels  or  cottages.     These  springs 
are  usually  shallow  wells  and  the  opportunities  for  infection  and 
contamination  are  very  great  in  a  region  with  such  sliallow  soil 
covering.     In  all  probability  the  greater  part  of  the  s])ring3  are 
from  the  sandstone  and  shale  strata;  the  passaire  of  water  through 
faults  and  seams  of  rock  is  not  attenilrd  l»v  anv  pnrlfvinir  action 
as  in  sand  or  earth;  hence  all  ^^lK•il  ^prhlirs  ar»'  to  \n-  ivirarJed  as 
suspicious. 

As  a  practical  illustration  <»f  the  results  of  the  month's  work, 
it  mav  be  added  that,  besides  the  ireneral  characteristics  of  the 
two  districts,  as  stated  above,  a  matter  \v!ii<.'li  must  precede  any 
intelligent  action  on  the  repoi-N  made  sixty-ftnir  separate  hotels 
and  boardinff-honses  in  the  ("atskills  and  en  L.inir  Island  were  care- 
fully  investigated.  Tlu-  water  supply,  phnubimr  and  method  of 
sewage  disposal  were  thoronirhly  (examined,  and  a  s])ecillc  state- 
ment made  of  the?;e  conditions  exist in;r  in  rc^irard  to  each  of  these 
matters. 

These  sixty-four  reports  or  statem<'nt-  were  carcd'idly  studied 
and  forty  of  them  laid  a>i<le,  the  condition^,  af)])arently,  being 
above  reproach,  and  not  reqnirinir  further  action.  Twenty-four 
of  them  showed  undesiralde  conditions;  some  had  water  supply 


i  ut'se  cuiiea  iiave  uii  oeen  laKen 
^tpoiiilcntv  carried  on  with  each  propri 
.■a^ic  |inniiist>s  have  liecii  received  h\ 
iianii.'ular  ot!f(-ii^  should  be  i-crnediii 
111  s. 1111(1  cases  the  prcipncturs  have  re 
;i|i[jarfii(  irritation,  ami  have  beeu  iiir 
Hiiv  ci-iiicisui  ci.iilil  lie  justly  made,  wl 
L'L-siii'ii^  havi>  been  recuivcd  courteous 

111  i-oiicliision  [  Ih'jt  to  recommend 
lioii  H'hii'li  it  is  vour  intention  to  hav 
?]iriiiir  111'  ilie  twenty-four  hotels  which 
]iM--i'iit  cjnditions.  if  the  remedies  aji 
bicii  adojjled.  ihc  Department  will  ta 
ilie  hniL^ls.  Ill-  at  leant  will  sound  such 
piil'Hi'  will  !«•  very  slow  to  patronize  1 
Re.speetfi 


Sl 
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TIGATION  OF  THE  CONDITIONS  OF  ICE 
LVESTING  ON  THE  MOHAWK  AND  HUDSON 
ERS 


Albany,  X.  Y.,  December  27,  1907. 

B  11.  Porter,  M.D.,  State  Commisswner  of  Health, 
Ibany,  N.  Y.: 

R  Sir:  —  I  beg  to  transmit  herewith  the  accompanying  re- 
f  Mr.  Henry  W.  Taylor,  Assistant  Engineer,  on  an  inves- 
a  of  the  ice  supplies  harvested  from  the  HiTdson  and 
^k  rivers,  included  between  Waterford  on  the  Hudson  and 
ctady  on  the  Mohawk,  and  the  city  of  Kingston  on  the 

report  explains  fully  the  objects  and  scope  of  the  investi- 
The  statistics  presented,  though  physical  in  their  nature, 
1  valuable  information  as  to  the  sanitary  conditions  under 
this  industry  is  carried  on  in  this  locality,  and  as  to  the 
lity  and  probability  of  any  real  danger  to  public  health  of 
lepending  upon  these  sources  for  their  ice  supply, 
general,  the  plan,  table  and  description  include  the  methods 
'ed  in  the  harvesting  and  storage  of  ice;  the  general  loca- 
:  each  of  the  icehouses  and  ice  field ;  their  relative  location 
Bspect  to  sewer  outlets  and  sewage  pollution;  and  of  the  in- 
s   of  certain   factors  in   intensifying  or   diminishing  the 

of  the  pollution  of  these  supplies.  The  report  concludes 
ecommendations  as  to  the  continuance  of  the  investigation 
«e  supplies,  especially  during  the  harvesting  period,  and  of 
ing  the  work,  already  advanced,  of  collecting  samph'>  and 

the  quality  of  the  ice  from  certain  icehouses  and  icx?  fields 
I  view  of  determining  the  effect  of  any  pollution  during 
ting  and  following  the  storage  of  ice. 

lOUgh  at  this  time  confirmatory  data  of  a  chemical  and 
cal  nature  is  not  available,  nor  even  possible,  owing  to 


fiagrant  that  such  evidence  would  not  altt 
sible  contamination  and  danger. 

In  view,  then,  of  the  information  preae 
the  conclusions  therein  stated  as  to  the  p( 
of  districts  or  sections  along  the  river,  I  1 
your  directions  prepared  a  list  of  speci 
which,  in  my  opinion,  are  located,  with  r 
letF,  as  to'render  the  ice  cut  therefrom  si 
and,  therefore,  a  menace  to  health.  It  i 
cutting  of  ice  from  these  fields  should  ] 
seems  to  be  no  adequate  reason  for  taking 
matter,  especially  upon  the  grounds  of  sou 
notwithstanding  the  ameliorating  effects  oJ 
the  death  of  germ  life,  for  this  is  not  cor 
move  the  inherent  objection  to  drinking  v 
Fewnge  and  organic  filth,  even  though  si 
Elandintr  the  cost  to  the  owners  of  movii 
operation  to  other  locations,  which  would  I 
such  pollution  and  contamination. 

This  list  is  appended  below.     It  should 
(ains  only  the  houses  the  location  of  whic 
no  doubt  as  to  prohibition  of  ice  cutting. 
fore,  I>e  considered  preliminary  and  suhje 
the  information  of  a  chemical  and  baeterii 
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)7,  when  the  general  subject  of  ice  pollution  and  purifica- 
thoroughly  reviewed.  At  that  time  you  clearly  pointed 
lal  and  imaginary  dangers  to  public  health  involved  in  the 
g,  storage  and  distribution  of  ice  from  waters  subject  to 
conditions  and  pollution,  and  tliat,  in  your  opinion,  the 
>f  ice  from  fields  in  close  proximity  to  sewer  outlets  is 
with  real  dangers,  and  is  offensive  to  the  sense  of 
use  or  even  ordinary  decency, 
•emedy  for  these  conditions  there  was  prepared  and  pre- 

the  L^slature  of  1907  an  ice  bill  so  framed  as  to  give 
ate  Department  of  Health  certain  powers  to  regulate  the 
barvesting  and  storage  of  the  ice  supplies  of  the  State, 
with  it  the  necessary  provision  for  enforcement  of  these 
ns,  and  for  the  necessary  inspections  and  supervision  of 
iiipplies.  This  bill  was  not  passed  by  the  Legislature, 
n  view  of  the  lack  of  any  specific  authority  over  the  con- 
he  ice  industry  vested  in  the  Public  Health  Law,  the 
ow  stands  in  the  same  light  that  it  did  a  yoar  asy). 
thstanding  this  lack  of  specific  authority  aiul  control  over 
ic  ice  supplies  of  the  State,  it  is  cloarly  the  duty  of  the 
ent,  in  so  far  as  it  is  possible  with  the  liinito<l  force  and 
ailable  for  work  of  inspection  iui<l  invest iirat ion,  to  dis- 
ices  and  conditions  from  wliidi  ii*o  is  cut  and  (k-liverod 
iblic  to  the  possible  dotrinunit  of  health,  and  to  call  tlio 
.  of  the  proper  officials  or  parti(?<  t.>  tbo  facts  and  notify 
liscontinue  the  cutting  and  sale  of  .-neli  impure  ice.  And 
nd  I  would  recommend  that  notices  be  sent  to  the  owniors 
ises,  included  in  the  list  above  iriven,  callinc:  their  at- 
'o  the  dangerous  location  of  their  houses  and  ice  fields 
pect  to  sewage  contamination,  empliasizing  to  them  the 

of  removin<r  their  house-^  and  operations  to  fields  which 
tically  free  from  snrh  danprers,  and  that,  uides^  the-e  re- 
its  are  not  carrie<l  ont  in  the  fntiire,  it  is  the  intention 
epartment  to  irivo  full  publicity  to  the  facts,  and  to  notify 
lly  the  distriets  where  sncli  iinpure  ice  may  be  sold  or 
i. 

Tfe-^pectfully  yonrs. 

THEODORE  HORTOX, 

Chief  Engineer 


to  Cohocs. 

The  inveBtigation  was  started  on  Decern 
of  Albany  and  Troy.  The  work  was  then 
west  side  o£  the  river,  with  stops  at  Ri 
Baltimore,  Coxsackie,  Athena  and  Cat; 
crossed  at  Cutskill  and  the  inspection  con 
with  stops  at  Hudson,  Stuyvesant  and 
Schenectady,  Crescent,  Cnhoea  and  Waterf 
on  the  lower  Mohawk  and  a  special  inspec 
South  of  Catskiit  the  field  inspection  w; 
creek  and  the  vicinity  of  Kingston,  to  whi 
In  all  abont  eleven  days  were  spent  in  the 

Nature  and  Scope  of  Inre. 

In  this  investigation,  as  outlined  by  y< 
gain,  by  definite  knowledge  (1)  the  loc£ 
of  the  sources  of  pollution;  (-2)  the  met 
comprehensive  view  of  the  dangers  of  c 
the  ice  is  exposed,  and  the  location  and  f 
dangers.     Accordingly  the  following  infc 

1.  The  names  of  operating  firms  and 
houses. 
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-*-*x^    above  data  wa^  in  each  case  filed  on  a  blank  form  and 
s  were  made  in  the  field  on  United  States  Topographical 
Information    regarding   the    icehouses    and    fields,    and 
^    ^^^thods  of  harvesting,  was  obtained  from  superintendents  or 
s  of  houses.     The  sew^age  data  was  secured  from  city  en- 
rs,  commissioners  of  public  works  or  health  oflicers.     When 
^^il^le,  the  location  of  outfall  sewers  was  taken  directly  from 
maps.     In  case  of  the  factories  whose  wastes  are  mentioned 
tail  a  personal  inspection  was  made  of  the  plant, 
ighty-five  per  cent,  of  the  houses  and  fields  listed  were  in- 
^d  in  the  field  as  to  location  and  surroundings,  the  remainder 
not  easily  accessible.     As  often  as  it  was  practicable,  the 
^s  were  also  inspected  as  to  their  planers  and  harvesting  ma- 
^ry. 

roughout  the  investigation  great  care  was  taken  to  choose 
xnost  reliable  sources  of  information,  and  personal  inspection 
^^s  carried  as  far  as  possible;  and  thou,t!:h  estimates  rather  than 
^'^iiiiitely  exact  data  often  had  to  Ix*  aceopted,  tli(»>o  c^tiinatrs,  wr 
^^•V-i^ve,  are  sufficiently  accurato  for  the  })urj)oses  of  this  in- 
"^^^tigation. 

Maps  and  TahJe 

The  accompanying  maps  and  table  a'ivc  in  bi'icf  the  rc-ults  of 
the  investigation.      The  map<  show  tlio  Inj^atiiai  «»f  irclniuses  as 
Solid  blue  circles  with  number-  coiTr-poiKJiiii:-  to  the  map  num- 
bers in  the  table.      The  sewer  outfalls  arc  indicated  by  short  red 
lines  on  the  shore  of  the  river.     T!ie  labh*  i<  a  l>rief  com])ilation 
of  the  data  obtained,  and  exjdains  itself.      It  must  be  remembered 
in  connection  with  that  part  of  thr^  table  rct'crrinn-  to  proximity 
of  sewers  that  detail  ha^  bccii  nece^-arilv  -a'-rlliccd   to  brevitv, 
and  the   figures   and   e<tiniar<'s   ai*c    ap])roxiinate   and   snirire^tive 
rather  than  concdnsi-'(»  and  final.      In  ii-cncral,  sewer  outfalls  lo- 
cated on  both  sides  of  the  rivr-r  have  becMi  reirarded   as   affectiuir 
ice    fields,   allowinc:  f"r   the   ]>robid>le   influciiee   of  tide«   in   dis- 
turbing the  natural   side  (diauud    fh.w  of  the   sewaa'e.     Tn  gen- 
eral, it  may  be  assuuu-d  that  the  rM'ul<'r  of  the  chaniiel  i>  the  loca- 
tion of  the  ice  fields,  thoui::"h  tlici-c  are  exr»eptiou-  to  thi-^  general 
statement. 


854  Twentieth  Annual  Eepobt  of  t. 

General  Statements 

With  the  aid  of  these  maps  and  the  table  we  i 
following  general  statements : 

Capacity  and  operation  of  houses, —  The  total  nun: 
il  listed  is  131  and  there  is  represented  a  possible  ca 

;n  proximately  3,294,000  tons  of  ice,  of  which  amoi 

;j  per  cent,  was  harvested  in  1907.     According  to  the 

!l  obtained,  about  32  per  cent,  of  the  total  number  o 

[i  about  40   per  cent,  of  the  total  capacity)    is  contr 

American  Ice  Company.     There  are  thirteen  firm 
ilj  more  than  one  house  each.     However,  onlv  one  of  t 

firms  operates  more  than  two  houses,  excepting  the  ^ 
Company,  and  there  are  in  all  seventy-seven  indep 
operating  the  131  houses. 

Disposal  of  ice. —  The  table  shows  that  only  17 
the  houses  may  be  classed  as  retail  houses,  which  re 
8  per  cent,  of  the  total  capacity.  The  remaining 
are  operated  by  shippers  who  deliver  the  ice  in  lai 
to  Tonkers,  Xew  York,  Xewark  and  Jersey  City. 

Storaqe, —  Probablv  everv  season  there  is  a  certa 
ice  left  over  and  stored  until  the  second  summer, 
han'csted  during  the  winter  of  1906-07  there  is  es 
about  28  per  cent,  still  stored  in  the  icehouses, 
of   the   summer   of   1907   was   exceptional,   howev( 
rouglily  eritimated   that   the  mean  percentage  of 
ordinarily  is  about  10  per  cent,  of  the  total  amoi 
The  storage  of  the  new  ice  is,  therefore,  increased 
of  time  required  to  consume  the  old,  and  indirectly 
this  year's  the  rosen'o  supply  tends  to  confine  the  i 
choice  of  the  better  ice  fields,  making  it  practicabl 
poor  one. 

Locniion  of  icehouses. —  The  maps  show  that  i 
cent,  of  the  houses  are  located  on  islands  or  '"'  plj 
islands  are,  with  two  or  three  exceptions,  low  lyi 
and  narrow  in  outline,  affording  no  slopes  or  wide 
face  wash.  Tn  general  they  are  not  inhabited  or  c 
contain  merely  tlie  icehoii-es,  shops  and  sometimes 
ice  company.     The  distribution  of  the  remainder 
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Lately  as  follows:  12  per  cent,  on  the  Mohawk  and 
;  8  per  cent,  on  Catskill  and  Eondout  creeks,  while 
;.  are  on  the  west  side  of  the  Hudson  river  and  11 

the  east  side. 

e  of  the  river  on  the  west  side,  below  house  No.  54, 
.  more  or  less  abrupt  cli£F.  The  houses  here  are  built 
tending  out  into  the  river.  The  majority  of  the  re- 
the  houses  are  located  on  the  flood  planes  of  the  river 
ases  of  long  steep  slox>es  behind  them.  In  general, 
showed  that  there  is  little  probable  danger  of  con- 
urface  wash  reaching  the  ice  fields. 
of  ice  fields. —  The  ice  fields  are,  as  a  rule,  within  a 

icehouses.  The  exact  location  of  field  chosen  for  a 
ear  varies  considerably.  The  best  ice  is  sought,  and 
is  willing  to  go  a  mile  or  over  to  get  it.     In  the  large 

cases  the  ice,  it  was  said,  is  cut  from  the  channel, 
the  shore,  though  there  are  instances  of  cutting  from 
Is.  Xo  estimate  of  less  than  four  feet  was  obtained 
um  depth  from  which  ice  is  cut.  The  average  esti- 
Dout  eight  feet. 

of  servers. —  In  regard  to  tlie  pollution  of  the  ice 
mce  at  the  tables  shows  that  the  extreme  conditions 
e  vicinftv  of  Albauv,  Troy  and  Schonectadv. 
mse  No.  37  there  is  the  sewasre  of  less  than  «30,000 
•ing  the  river  in  over  forty  or  fifty  miles.  The  danger 
jr  district,  then,  is  relativelv  more  local  than  creneral. 

7  7  ft,  »-■ 

The  Thidson  liivcr 

ortant  features  of  the  flow  of  the  Hudson  river  ma- 
ct  the  problem  of  ico  j)ollutioii.  It  is  estimated  from 
e  gaugings  of  the  Upper  Hudson  and  Mohawk  that 
ow  of  the  river  f<»r  the  three  month*?  of  December, 
d  February,  taken  together,  is  hut  little  less  than  the 
for  the  year.  The  menu  flmv  for  this  quarter  of 
fferred  to  above  is  about  10,000  second-feet.  The 
ibout  210,000  people  (which  we  think  is  a  fair  esti- 
j  population  served  by  sewers  in  Cohoes,  Waterford, 
;h,  Troy,  Watervliet,  Green  Island,  Albany  and  Hens- 


J.  liny  cuuipiiume  lue 
of  sewers  to  ice  fields,  in  that  a  reversal  i 
plicates  ice  fields  tihovc  as  well  as  below  a 
No  special  investigation  of  the  locatioi 
versal  of  flow  was  made  owing  to  lack  of  ti 
information  obtainable  is  that: 

1.  Above  the  State  dam  at  Troy  there 

2.  Below  the  dam  in  the  vicinity  of  j 
probably  is  no  reversal  of  flow  in  the  w 

3.  At  Poughkeepsie  the  city  engineer 
of  flow  amounts  to  about  three  miles- 

Discussion  of  Different  1 

Similar  conditions  o^  topography,  sewf 
flow  and  tides  naturally  divide  the  whol 
ieparate  districts,  and  for  convenience  thi 
in  detail  under  the  following  divisions: 

District  No.  1  {Mohawk  River) — Schene< 
and   Waterford 
In  this  district  there  are  ten  houses  1 
elusive.     The  two  houses  in  Schenectadj 
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short  one  or  two  block  sewers.  Above  these  sewers  there 
arged  the  wastes  from  the  General  Electric  factories,  as 
1  an  inspection  has  already  been  made  by  this  Department. 
ic«  men  in  Schenectady  are  forced  to  meet  the  require- 
►f  a  local  250-feet  limit  law,  which  stipulates  that  no  ice 
within  250  feet  of  the  Sehcnectadv  shore.  House  No.  1 
elevator  planers,  but  it  was  stated  Jthat  the  o\vner  uses 
aners. 

A*i\\'  of  the  ^lohawk  is  sluggish  in  Schenectady  but  gains 
current  at  Dimsbach  Ferrv  and  Crescent.  Houses  Nos. 
0  are  located  just  above  the  first  dam  above  Cohoes,  where 
rent  is  again  dissipated.  These  houses  have  no  elevator 
but  plane  in  the  field.  House  No.  6  has  neither  elevator 
d  planers. 

5  No.  2  (Hudson  and  Mohawlc) —  Waterford,  Cohoes, 
<insinghurgh,  WatervUet,  Troy  and  Port  Schuyler 

lis  group  we  shall  consider  houses  Xos.  11  to  23  iuoln^ivc. 
ire  a  relatively  large  number  of  retail  houses  in  this  di^^- 
NTos.  11  and  12  peddle  in  Waterford;  Xo.  13  in  Cohoes; 
i  and  17  in  Trov;  Xos.  20,  21  and  22  in  Watervliet;  and 

in  Port  Schuyler.  One  house  doc-  not  plane  the  ic*c  at 
[  four  have  no  elevator  plaiior^^. 

district,  being  thickly  ])o])ulatod  on  1)oth  sides  of  the 
las  manv  sewer  outlets  dischar*rinir  within  it  and  in  tlie 
k  above  it.  There  is  fir?t  the  pollution  of  the  Upper 
I,  which  has  been  detailed  in  an  exhaustive  report  of  tliis 
nent.  The  Mohawk  from  C-ohoes  brings  in  the  sewage  of 
people,  and  of  4,000  peoph^  from  Waterford  in  its  three 
.  It  is  estimated  that  of  the  sowaire  of  Cohoes  75  per 
.kes  the  route  of  the  sontlierlv  sprout,  which  thus  mav  be 
ed  to  carry  the  sewage  of  17,000  ]>eople;  the  two  upper 

carry  25  per  cent,  of  the  sewage  of  Cohoes  and  all  the 
of  Waterford,  or  in  all  the  sewage  of  about  10,000  people, 
well  be  stated  here  that  the  water  consumption  of  Cohoes 
large,  varying  from  350  to  1-00  gall(^ns  per  day,  due  to  the 
mmber  of  knitting  mills  which  use  large  quantities  of 
n  washing  and  dyeing. 


chains  tho  sewage  of  about  8,000  people, 
sewage  of  about  3,000  people.  Within  th 
id  tbe  sewage  of  about  90,000  people  discb. 
Hudson,  and  tbat  of  27,000  coming  from  t 

There  are  six  bouses  located  on  tbe  St 
supply  of  this  basin  required  a  special  ini 
out  tbe  following  facts : 

Tbe  State  basin  is  a  body  of  water  lyinj 
and  south  of  tiie  dike  running  from  Gr 
Through  this  dike  there  is  an  old  culvert 
iiection  with  the  southern  sprout  of  the 
culvert  is  equipped  with  o  small  sluice  gat( 
of  tbe  basin  is  another  dike  connecting 
Island,  and  there  is  a  culvert  here,  dami 
about  three  feet.  At  tbe  south  end  there 
Hudson  river  with  a  drop  of  about  eight 
nection  with  a  stub  from  the  Erie  canal, 
Hudson  with  practically  the  same  eight-fc 

The  main  source  of  supply  of  tbe  Stat« 
from  tbe  Cbamplain  canal,  which  is  kept 
with  the  exception  of  a  couple  of  weelcs  ii 
ing.  A  creek  carrying  surface  and  spring 
to  the  west  flows  under  tbe  canal  at  tbe  of 
n  small  nercentaffe  of  the  aunnlv.     The  ( 
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Unless  the  basin  were  to  drop  about  one  and  one-half  feet, 
i  river  were  to  rise  that  amount,  the  !Mohawk  water  could 
ireetly  enter  the  basin.  There  are  no  sewage  outlets  that 
tige  into  the  basin,  the  24th  street  sewer  of  Watervliet  being 
nder  it  to  Green  Island  and  the  Hudson  river. 
regard  to  tides  in  this  district,  the  consensus  of  opinion  is 
though  there  is  a  rise  and  fall  in  the  river,  there  is  not  in 
Inter  season  a  reversal  of  current  except  in  very  rare  cases, 
snmmary  of  this  district : 

Bouses  iN'os.  16  and  IS  to  22,  inclusive,  are  on  the  State 

^hich  requires  further  examination  for  final  judgment. 
Houses  iJfos.  12  to  14,  inclusive,  are  below  the  sewer  dis- 
t  of  Waterford  and  about  one-fourth  of  that  of  Cohoes  (rep- 
ing  in  all  about  10,000  people). 

House  Xo.  15  is  just  below  the  sewage  discharge  of  Lansing- 
f   and  Xo.  17  is  more  remotely  so. 

House  Xo.  23  is  two  blocks  from  the  0th  avenue  sewer  of 
Schuyler. 

• 

istrict  No.  3  (Hudson  River) — Albany,  Rensselaer  and 

Vicinity 

lis  group  includes  houses  Xo^.  '2\r  to  ;17,  inclusive.  The 
p  section  includes  Albany,  Eens.sclaer  and  five  retail  liouses. 
lower  section  marks  the  be^^inning  of  tlie  large  wliolesale 
13,  with,  according  to  the  information  obtained,  the  complete 
Qg  machinery  for  elevator  and  field  j)laninp^. 
jany,  it  is  estimated,  discharcres  into  tlie  river  the  sewacre  of 

80,000  people.  The  Patroon  civek  sewer,  the  most  north- 
>ut  one,  serves  upper  Broadway  ami  vicinity,  and  receives 
>ndensation  wastes  of  the  ^rnnicipal  G^>  Company.  These 
s  do  not  represent  a  larpro  flow,  luit  are  very  cnncent rated 
how  a  considerable  amount  (^f  oilv  and  vellowi^h  matter  at 
)wer  outlet.  House  Xo.  20  cuts  its  \oo.  above  this  -ewer  but 
Jd  is  affected  by  drainace  from  tlie  vanls  of  the  £ras  com- 

which  finds  its  wav  into  an  old  State  drain  at  Bridi^re  street. 
9  sewers  discharginc:  from  the  many  streets  footin^:^  on  the 
represent  smaller  districts,  with  the  exception  of  the  Arch 


At  ilassett  street,  about  500  feet  south  o 
House  No.  29,  which  cuts  its  ice  id  the 
the  house.  This  Arch  street  sewer  discha 
serves  about  20,000  people. 

The  sewage  of  Hensselaer,  estimated  a 
people,  is  discharged  at  Second  avenue,  t 
0,000  people,  aad  through  two  outlets 
itreet  to  the  north.  There  are  also  other  > 
overflows. 

In  South  Hensselaer  the  American  Anal 
inside  the  dike  just  above  House  No.  32 
per  day  of  coil  condenser  water,  and  wate 
products,  the  latter  containing  per  day  ab< 
100  pounds  of  common  salt,  and  300  po' 
The  lime  neutralizes  the  acid  and  causes  j 
within  which  these  wastes  are  discharged 
forming  a  basin,  which,  I  was  informed, 
tides.  In  case  of  a  freshet  these  wastes 
carried  into  the  river. 

Houses  Nos.  80,  31  and  32  are  just  1 
of  Albany  and  Rensselaer,  and  Houses  No: 
in  the  midst  of  them,  House  No.  28,  how 
Eide  of  the  river. 
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wholesale,  are  large,  and,  as  far  as  could  be  ascertained, 
U  equipped  with  planing  machinery  for  both  field   and 

planing, 
sewage  entering  the  river  within  this  district  consists,  first, 
of  Castleton,  where  there  are  only  two  sewer  outlets  repre- 
about  a  hundred  connections,  of  which  twenty  convey 
wastes,  the  remainder  being  for  kitchen  wastes  and  cellar 
At  CoejTnans,  a  brook  partially  covered  discharges 
'tiie  river  a  little  below  House  No.  60  the  sewage  of  about 
people  of  Ravena  and  Coeymans. 

is  probable  that  this  far  down  the  river  there  is  an  appreciable 
's-al  of  river  current  due  to  the  tides,  though  its  extent  is  a 
ion  of  a  mile.  The  river  is  broad  with  many  low-lying 
ds  and  flats  and  side  channels.  In  general,  the  information 
i-Hed  would  justify  the  statement  that  the  ice  is  cut  chiefly 
^  the  main  and  deep  channel.  There  was  obtained  only  one 
^ate  of  less  than  five  feet  for  a  depth  of  water  from  which 
U  cut. 

District  No.  6   (Hudson  Fiver) — Stuyvesant,  Coxsackie, 

Athens  and  Ihulson 

The  houses  included  in  this  group  (Xus.  78  to  lOG  inclusive) 
practically  all  wholesale  houses.     The  river  grows  broader  and 
jhallow  on  the  east  side,  havinix  niaiiy  flats,  th(^  elunmel  l)eiiig 
''ard  the  west  shore. 

^oxsackie  has  a  crude  svsteiii  of  sewers,  consi-tinii:  of  old  nat- 

1  channels,  which  have  been   partially  covered   and  enter  the 

dson  a  little  above  Houses  Xos.  SO  and  00,  carrying  the  sgw- 

of  about  1,000  people.     Athens  has  only  two  s'wers,  having 

all  about  thirty  house  connections,  (lischar<i'inu'  into  the  river 

;  above  House  No.  104.     The  eitv  of  Ihulson  has  two  main 

ik  sewers,   the   south   trunk   serviuir  about    *],000   p(0])le    and 

northern  sewer,   discharirinir   into    Xorth   hay,    serving   about 

)0  people.     This  sewage  reaches  th<'  river  through  a  culvert 

the  New  York   Central  &  Hudson   Kiver  railroail    fill.      The 

houses   in   Hudson    are   both    retail.      One   is   located    about 

)0  feet  above  the  southern  sewer  and  the  other  in  Xorth  bav 


and  Vicinity 
The  vicinity  of  Catskill  includes  Housi 
elusive.  The  reversal  of  tide  in  this  di: 
tion  of  ioe  fields  as  well  as  the  conditions  ii 
the  meager  data  obtainable,  an  estimate  o 
river  to  the  extent  of  one  mile  would  see: 
The  Department  has  already  reported 
Catskill  creek,  and  has  stated  that  its  cond 
as  a  nuisance.  The  fact  still  remains  fro 
view  that  the  sewage  of  about  3,000  peopl 
and  the  action  of  the  tides  tends  to  dam 
cj'eek  and  create  dqwwit  and  retention  of  t 
There  are  four  houses  directly  on  the  c 
peddles  in  Catskill,  the  other  houses  being 
however,  that  the  main  domestic  supply  O! 
two  houses  located  above  the  dam  in  the  c 
free  from  any  influence  of  Catskill  sewa, 
the  river  in  this  district  stand  in  a  poai 
of  Hudson  serving  about  9,000  people. 

District  7  (Hiulson  Rirer  and  JRondoui  C 
Vicinity 
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are  six  houses  on  the  Roiidoxit  creek,  two  of  which  do 
liave  elevator  planers.  Xo.  12S  is  a  retail. ho\ist\ 
lie  sewage  system  of  Kingston  serves  about  25,000  people. 
sewage  of  only  about  7,000  i)eople  is  discharged  into  the 
«r  untreated,  the  remainder  being  collected  and  carried  to  a 
i.c  tank  and  contact  beds.  The  capacity  of  this  tank  and  beds 
bowever,  not  adequate  to  produce  a  nonputrescible  effluent, 
t  sewage  thus  treated  enters  Rondout  creek  through  the 
indicated  on  the  map. 


Harvesting  of  Ice 

Ki  the  foregoing  discussion  reference  has  been  made  to  houses 
-  have  no  elevator  or  field  planers.  The  importance  of  these 
:ier8  and  the  other  data  collected  with  reference  to  methods  of 
Vesting  will  be  stated  in  the  description  of  a  general  case 
.ch  will  include  the  information  obtained. 
Che  fact  that  the  ice  field  is  not  laid  out  in  the  same  place 
ifi  year  to  year  has  already  been  referred  to.  It  is,  of  coxirse, 
the  advantage  of  the  ice  man  to  select  the  field  that  \vill  yield 
clearest  ice  and  require  the  least  treatment.  "  If  necessary  " 
field  is  planed  off  with  field  planers  drawn  by  horses.  This 
ning  is  done  if  the  ice  has  a  poor  surface,  or  if  the  field  has 
n  tapped,  allowing  the  water  from  beneath  to  flood  the  ice. 
is  flooding  or  "tapping"  is  practiced  by  all  the  ice  men.  Its 
•pose  is  to  melt  the  snow  that  may  fall  on  a  thin  layer  of  ice. 
ming  a  blanket  that  retards  or  prevents  its  ^"making"  under- 
ith.  This  snow  cannot  be  scraped  oif  when  the  ice  is  thin,  and 
3  melted  by  the  water,  forming  a  layer  of  snow  ice.  As  soon 
the  thickness  then  allows,  these  field  jdaners  are  urcd  to  scrape 
the  thin  top  layer,  as  this  also  is  more  or  less  porous  and  still 
iders  the  making  of  ice,  and  the  ice  man  al^o  wants  to  get  rid 
this  layer,  as  it  is  very  apt  to  sjdit  olT  in  harvesting  or  distri- 
tion,  eventually  becoming  waste.  It  is  claimed  that  all  but 
mt  an  inch  of  this  layer  is  ^'cultivated  off''  in  the  field,  the 
t  inch  being  left  for  the  elevator  planer. 

The  dangers  of  this  flooding  arise  from  two  sources.    The  second 
er  of  ice  may  incase  dust  and  dirt  that  has  accumulated  on  the 
ginal  ice,  and  in  the  freezing  of  the  new  upper  layer  of  ice, 
S8 


{  Eired  thickness.     The  planers  are  generally  a 

J  Ehaj*p  edged  teeth  that  leave  a  corrugated  surfs 

i*  usee  this  elevator  planer  for  two  reasons:  it  giv 
uniform  thickness  and  an  evenly  lying  floor  ir 

;  leaves  a  corrugated  surface,  thus  reducing  the  a 

I  tween  a  cake  and  the  one  above  it,  and  lessen: 

■  breakage  in  getting  the  cakes  out  of  the  hoiide. 
j  In  most  of  the  larger  houses  the  cake  in  comii 

;  for  shipment  passes  under  a  "  deadener"  which 

;  board  full  of  s])ike9  intended  to  catch  the  cake 

I  the  elevator  and  hold  it  until  the  loaders  in  the  bi 

\  it.     This  constitutes  a  third  scraping  of  the  io 

j  to  reduce  the  thickness  of  the  cake  by  about  an  i: 


i  '  Conclusions 

In  view  of  the  foregoing  statements,  I,  there 
I  dude  : 

I  As  to  Location  of  Icehouses  and  Fie 

1  1.  That  in  the  vicinity  of  Schenectady,  Troy  ; 

j  are  zones  of  dangerous  pollution. 

1  2.  That  well  below  these  larger  centers  of  po[ 

)  the  adverse  testimony  of  future  chemical  and  bii 

I  we  may  allow  at  this  season  of  the  year,  at  least, 

fication  of  the  river,  and  that  the  dangers  to 
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As  to  Harvesting 

5.  That  in  general  ice  is  cut  from  a  depth  of  water  not  less 
than  five  feet,  and  in  the  majority  of  cases  from  the  main  chan- 
nel of  the  river. 

0.  That  flooding  is  a  luiiversal  practice. 

7.  That  prol)al)ly  the  fl(K>ding  water  ice  is  scraped  off  by  the 
planers  and  that  it  is,  to  sf>nie  extent  at  least^  to  the  iceman's  in- 
terest to  so  treat  it. 

i' 

And  I  further  beir  to  recommend: 

1.  That  this  ])hy.sical  examination  of  tlie  dangers  to  which  the 
ice  fields  are  exposed  he  supplemented  by  chemical  and  biologi- 
cal analyses  as  a  veritication  of  the  above  conclusions  and  as  a 
future  study  of  some  more  or  less  iudetc?rminate  problems  involved. 

2.  That  these  analyses  include  the  examination  of  water,  of 
new  and  stored  ice,  at  such  icehouses  and  fields  as  are  representa- 
tive of  the  different  conditions  of  pollution,  existing  in  the  several 
localities. 

3.  That  for  thcsSe  analyses,  samples  be  taken  from  the  houses 
and  fields  included  in  an  accompanying  table  appended  hereto. 

Kespectfully  submitted, 

ITENKY  W.  TAYLOR, 

Assistant  Engineer 
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